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Some Relationships of Fine and Gross 
Motor Abilities 


By Harotp G. SEASHORE 
Springfield College 


nor for the same purposes. However, they all had in common 

a concern with the interrelations of fine and gross motor abili- 
ties. The researches, furthermore, have not been developed to the 
point that their practical significance becomes obvious. Rather they 
are presented to document some important relationships which will 
orient further research. 

The interrelationship of fine and gross motor abilities is an im- 
portant one. There are only a few activities in which we can say 
that no, or almost no, fine motor adjustments are involved. Nearly 
all the activities commonly called large-muscle activities involve fine 
coordinations also. It does not follow that high ability in fine 
motor coordinations must be positively correlated with high quality 
of gross motor coordination. It is likely, however, that any com- 
prehensive analysis of motor skills involving the whole body, such 
as the sports skills, will need to include measurement of all the 
motor patterns involved. 

In this paper, the essential independence of fine and gross motor 
abilities will be demonstrated. This finding will guide the planning 
of researches in sports skills which will demonstrate the separate 
contributions of each type of ability to the total performance. 


' | ‘HE studies to be reported were not all planned at one time 


DESCRIPTIONS OF TESTS OF MOTOR ABILITIES 


In the several researches to be reported, a variety of standard 
and original measures of motor ability were used. By fine motor 
abilities are meant those neuromuscular coordinations which involve 
smaller segments of the body or minimum contractions of wide- 
spread musculatures. By gross motor abilities are meant those neuro- 
muscular coordinations which involve vigorous contractions of large 
muscles and usually movement of the whole body. 

Measures of Fine Motor Abilities—1\. Koerth Pursuit Rotor.* A ‘local 
model was used. The total time the stylus was in contact with the imoving 
target was registered in 1/120 sec. units. Five‘ 30-second trials were taken; 
the score was the average of the last four trials. 


This report is one of a series of studies by students of the author and 
in cooperation with Dr. Leonard Larson. The researches were partly sub- 
sidized by a grant from the National Research Council. 


* Superior figures refer to Bibliography at end of article. 
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2. Whipple Steadiness Test2* The stationary version of this well-known 
test was used. The subject held the stylus as steady as possible for one min- 
ute in the 9/64 inch hole. The average contact time of two right-hand trials 
was used in the researches reported here, although in some later studies, five 
trials were taken. Adrian also used one left-hand trial. 


3. Minnesota Rate of Manipulation Tests These two measures of hand 
dexterity (placing) and finger dexterity (turning) were administered accord- 
ing to the manual. The score for each part is the summed number of seconds 
required for four trials. 


4. Miles Ataxiameter.. This test of postural steadiness is classed as 
a measure of fine motor coordination because it involves control of minimum 
contractions and depends so slightly upon strength or speed of large-muscle 
contraction. In different studies several stances were used. Adrian used three 
stances as described later. In Wollenberger’s study and in the factorial analysis, 
two trials of one-minute each with the subjects’ eyes closed, feet in normal 
stance, and hands on hips, were taken. The score was the accumulated anterior- 
posterior and lateral sway. 


5. Weighted Lever Test of Steadiness. An original test, this apparatus 
complicates the task of the subject beyond that of the Whipple test. A light 
wooden lever 12 inches long was suspended on a fulcrum 3% inches from the 
end which the fingers controlled and 8% inches from the stylus-end. The 
stylus-end fitted between two brass edges separated by 3/32 inches. Any up- 
and-down movement of the finger-control end of the lever would lead to ex- 
aggerated movement of the stylus-end and any contacts with the brass edge 
were recorded on a Standard Electric Time Company stop clock in terms of 
accumulated number of 1/100 seconds of contact. Half-way from the fulcrum 
to the stylus-end there was suspended a two-ounce lead weight which made 
a slight work-load for the subject. The apparatus was mounted shoulder high 
and the subject stood so that when he grasped the lever with his thumb and 
two fingers his arm was slightly fixed, but certainly not rigidly straight. He 
then held the lever as steady as possible for a one-minute trial. The average 
of the last four of five trials‘'was taken as the score. More detailed descrip- 
tion of this test will be given if an improved model shows that the ‘ weighted 
lever is a useful apparatus. As given‘herein, the test was difficult to adminis- 
ter, but fairly reliable. 


6. Wire-board Test of Steadiness. Another locally designed test, this ap- 
paratus was constructed to measure hand-steadiness with the hand moving 
horizontally through a short distance. A ten-inch wire was mounted hori- 
zontally about two inches forward from a background board. The subject was 
required to move a two-pronged stylus (actually a standard electrode from the 
physiology department) along this wire. Any contact of the straddling stylus 
with the wire would be recorded on the Standard stop clock in 1/100 second 
units. The background was marked into quarter-distances and the subject was 
given one or two pacing trials so that he learned to traverse the ten inches 
in about 20 seconds. In the test trials, he heard the administrator say, “5,” 
“10,” and “15” as the time passed thus telling him that he should be in the 
second, third, or fourth quarter of the distance. Trials of great hastiness or 
slowness were discarded. The test is not described in more detail here because 
it needs some revision before being presented formally as a refined measure, 
It is thought that it measures steadiness of a sort in between the steadiness 
required in the Whipple test and the Pursuit Rotor test. The average of 
three recorded trials was used in this study. 


Measures of Gross Motor Abilities—-Most of these tests are 
standardized ones and were administered according to the methods 


~ 
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given in the manuals. Two original tests warrant more detailed de- 


scription. 

1. Walking Beam Test of Dynamic Balance. This test will be described 
more fully in a forthcoming paper. Five beams ten feet long, with upper sur- 
faces four inches above the floor, and with five different widths of walking 
surface are employed. The beams are 1%, 1, %, %, and % inch in width. 
The subjects walk these in order in heel-to-toe fashion and with hands on 
hips. They set their own pace. Adults take ten steps in ten feet thus making 
the test 50 units long. Failure on a trial consists in removing the hands or 
failing to put the foot correctly on the beam. An innovation which has been 
shown to radically increase the reliability of the test is to count as the score 
on a trial not the number of steps traversed until the first failure occurs, 
but rather the number of steps walked when the second failure on that trial 
occurs. Subjects are instructed to step right back on at the point of first 
failing and to proceed as far as they can. In the present paper, the data are 
the average of four trials taken after a specified amount of practice. The unit 
is number of steps. 

2. Balance Platform Test of Gross Steadiness. This test employs an ap- 
paratus which consists of a platform for the feet which is pivoted on an axle, 
parallel to the feet and midway between them. The action is much like that 
of a child straddling the middle of a play-ground teeter-totter. The object 
of the test is to measure how steady the subject can keep this pivoted plat- 
form during a 30-second trial. The excursions of the platform are measured 
by a Veeder counter which registers one unit for every movement equal to 
one-tenth of complete oscillation of the platform from top to bottom. The 
subject takes a comfortable position and upon a signal the brake is released; 
the subject thenceforth must attempt to keep the platform as level and still 
as possible. If an end of the platform strikes the base, he must at once move 
upward with that end. The score is the number of units of motion recorded 
on a Veeder counter. Adrian used two trials after an unrecorded one; the 
other studies used four trials after an unrecorded one. 

The standardized procedures for the remaining tests of gross 


muscular coordination are reported in various books on tests and 


measurements in physical education.” ™ * 

3. Leg Strength 8. Baseball Throw for Distance 
4. Vertical Jump (Sargent Test) 9. Dodging Run 

5. Chinning 10. Standing Broad Jump 

6. Dips 11. Football Punt for Distance 
7. Bar Snap 12. 440-yard Run 


Certain batteries of items and certain single tests which measure 
very complex coordinations were also used. 


13. Springfield Strength Test.’ This test measures functional, dynamic 
Strength, defined as the ability of a person to lift his body or propel him- 
self in space, in contrast with other tests of strength which are measures of 
Static, dynamometric strength, defined as the ability to register on an instru- 
ment the power in a limited group of muscles. Larson’s test includes weight- 
ings of items 4, 5, and 6 listed above. This test apparently will become one 
of the most practical tests used in physical education. 

14. Cozens General Motor Ability Test... This battery includes (in the 
outdoor version) these items: 7, 8, 9, 10, 11, 12. These are properly as- 
sembled into a composite test with one summative score. 

15. Springfield College Motor Index”. On the basis of a factorial 
analysis of a large number of demonstrated and alleged tests of motor abil- 
ities, Larson was able to set up an outdoor and an indoor battery of items 
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which would effectively predict the criterion score, which was the score on 
the whole assemblage of tests in T-score units. The indoor test consists of 
the Bar Snap, Dodging Run, Chinning, Dips, and Vertical Jump. The out- 
door test includes Baseball Throw, Chinning, Dips, and Vertical Jump. It 
is noted that the three items of the Strength Test appear in this test coupled 
with one or two other tests. 

16. Johnson Test of Motor Educability.2 This composite test measures a 
group of elementary movements of the body in one sequential pattern yielding 
a single score. Speed, endurance, and courage are not factors. Some investi- 
gators like to class this as a measure of educability, but that fact is not 
established yet. 

17. McCloy’s Test of General Motor Capacity." McCloy has assembled 
four groups of test items into a battery as follows: (1) Classification Index— 
age, height, weight; (2) Vertical Jump; (3) Burpee Test, a test of agility 
and large muscle coordination; (4) Iowa Revision of the Brace Test. A 
composite score is obtained. 

Reliabilities of the Tests ——Table I presents the reliabilities of the 
various tests given at various times by the department of psychology, 
mainly the fine motor ability tests. The reliabilities are sufficiently 
high to warrant group descriptions. 

The reliabilities of the standard tests given by the department of 
tests and measurements in physical education have been demon- 
strated every year to equal or exceed the published reliabilities. Only 
highly trained examiners were used and the physical situations were 
quite ideal in all of the researches. 

TABLE I 


COEFFICIENTS OF RELIABILITY OF THE TeEsTs GIVEN IN THE PSYCHOLOGICAL 
LaBoraTOoRY; SPEARMAN-BrowN ForMuLa APPLIED 











Tests and Samplings Coefficients Basis of Calculation 
1. Pursuit Rotor 
a) Freshmen, 1939, n-123 .93 Odd-even, last 4 of 5 trials 
b) Sophomores, 1939, n-100 95 same 
2. Wire-board Steadiness 
a) Freshmen 81 Trials 2 and 3 of 3 trials 
b) Sophomores 89  Odd-even of last 4 of 5 trials 
3. Whipple Steadiness 
a) Freshmen 83 Two right-hand trials 
b) Sophomores .93 Odd-even of last 4 of 5 trials 
c) Adrian study, n-114 .96 Two right-hand trials 
4. Weighted Lever Steadiness 
a) Freshmen 91 Odd-even of last 4 of 5 trials. 
5. Ataxiameter 
a) Freshmen 83 Two normal trials 
b) Adrian study 87 same 
6. Minnesota: Placing a 
a) Sophomores 88 Odd-even of 4 regular trials 
7. Minnesota: Turning 
a) Sophomores 95 Odd-even of 4 regular trials 
8. Balance Platform Steadiness 
a) Freshmen 91 Odd-even of 4 trials after one 
unrecorded trial ; 
b) Adrian study .90 Two trials after one practice 
9. Walking Beam Balance 
a) Atkinson study, n-50 91 Odd-even of 4 trials after one 


unrecorded practice 
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DIFFERENTIALS IN FINE MOTOR ABILITIES BETWEEN TWO 
GROUPS KNOWN TO DIFFER SIGNIFICANTLY IN GROSS 
MOTOR ABILITIES 


One approach to the relation of fine and gross motor abilities is 
to select two samples which differ significantly in known ways in 
their gross motor abilities and then to measure them for differences 
in fine motor abilities. Such a procedure was feasible because in the 
regular testing program of the division of health and physical edu- 
cation, a large battery of classification and other tests was being 
given annually. It was only necessary that the psychology depart- 
ment supplement the battery with desired tests. The type of research 
about to be reported cannot prove the necessary dependence or in- 
dependence of these two classes of abilities but will permit the in- 
vestigator to report whether or not there is a tendency for persons 
who possess good gross motor coordinations to also possess good fine 
motor coordinations. Three studies will be summarized. 

Adrian’s Study of Steadinessi—Adrian administered a battery 
of balance and steadiness tests to two groups of college men who had 
been divided on the basis of their athletic ability. 

Two methods of selecting his sample were used. First the men 
were selected on the basis of athletic participation. Men were selected 
for the Athlete group by taking the names given by the coaches of the 
various sports who were asked to nominate two or three of their 
outstanding athletes from the point of view of all-around skill. The 
writer and Adrian selected the non-athletes from among students who 
had never been out for a college team and who from common ob- 
servation seemed to be the most non-athletic kind of men. There \ 
were 66 athletes-by-participation and 48 non-athletes-by-participa- | 
tion. It is entirely possible that some of the alleged non-athletes were 
as able athletically as some named by the coaches, while some of 
the good all-around players might not have been the best physical 
specimens. 

Having tested these 114 men, Adrian decided to check his work. 
He did this by finding the scores of these men on the Cozens Gen- 
eral Motor Ability Test and the Rogers Strength Index. Since there 
were seniors as well as freshmen, some of the test scores were about 
three years old. He found about half had been given both of these 
tests. By the use of T-scores he obtained a combined rating on these 
two tests and divided his men into athletes-by-measurement and non- 
athletes-by-measurement. 

A comparison of the two methods of classifying the men indicated 
some anomalies of men who were called Athletes rating low on the 
measurements and some called Non-athletes being rated high. There- 
fore, in his report he presented the comparable data on the fine motor 
ability tests in terms of both classifications: by participation and by 
measurement. 
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The men were given the following tests: (1) Miles Ataxiameter 
with three stances: (a) normal posture, eyes closed, hands on hips; 
(b) normal posture, eyes opened and focused on a hairline across the 
small end of a foot-long megaphone with the wide end at the sub- 
ject’s eyes; and (c) normal posture, eyes closed, hands on hips, and 
with instructions to “pay attention to” any strains and tensions which 
would be reported at the end of the trial. (2) Whipple Steadiness 
Test, with two right-hand and one left-hand trials. (3) Balance plat- 
form. (4) Leg dynamometer. 

The data in Table II show that these two criterion groups, se- 
lected either by varsity athletic participation or by measured ability in 
gross motor abilities, did not differ significantly in the finer motor 
abilities represented by the Ataxiameter and the Whipple tests. Gen- 
erally the Athletes were actually superior although the critical ratios 
indicate statistical insignificance. 

On the Balance Platform test, the data are ambiguous, although 
the Athletes seem actually better. The Leg Strength test proved the 
decided superiority of the Athletes in gross motor ability. 

Adrian’s study, then, permits the conclusion that groups of college 
men of known differences in gross motor ability, as distinguished by 
tests of athletic ability and by participation in athletics, do not differ 
significantly in at least two types of finer motor coordinations, con- 
trol of postural sway and steadiness of the hand. 

TABLE II 


COMPARISONS OF PERFORMANCES OF ATHLETES AND NON-ATHLETES, SELECTED 
BY PARTICIPATION AND BY MEASUREMENT, ON Two TESTS OF FINE 
Motor ABILITIES AND Two Tests oF Gross Motor ABILITIES 














Critical 
Test Group* Ratiot rbis 
Ataxiameter 

STEED siptaeasiiee P —.90 .08 
M 98 14 
b) Fixated eyes ........... Rael ate ae kd i P 88 .08 
M 1.42 16 
c) Introspection P —.47 04 
M 1.28 15 

Whipple Steadiness 
es) emt hand ................... BN st P 1.63 .02 
M 2.35 27 
b) Left hand ............. Se rte ms! Pp 1.21 10 
M. 1.56 21 
INCI em nc se P 2.31 18 
M —.23 .03 
Lae Teeter —.........._...._..-.--....... P 7.60 47 
M 6.91 54 








* P is the division of the sample in terms of participation; M in terms of 


measurement by tests. : ; 
+ Critical ratio with biserial-r included in the formula for the standard 


error of the difference. A minus sign indicates that the non-athletes had a 


better mean score. 
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Wollenberger’s Study of Physical Education Majors and Non- 
majors.?"—Wollenberger was interested in a comprehensive analysis 
of characteristics of majors in health and physical education, which 
analysis was made by comparing them with other students in the 
college. Numerous similar studies have been made.* © ® 15.24 Some 
have been mainly of the opinionnaire variety and a few have in- 
cluded extensive motor tests. Wollenberger’s study embraced psy- 
chological and educational tests, personality instruments, interest 
blanks, attitude scales, records of leadership, participation in sports, 
tests of strength, athletic ability, and motor educability, and, finally, 
tests of fine motor coordinations. In this paper the concern is only 
with the findings with respect to differentials of majors and non- 
majors in physical education on the various motor tests. 


The subjects were the freshmen in the college who had been 
selected at the end of the freshmen year for entrance into the pro- 
fessional course in health and physical education and a contrasting 
group of non-majors who entered the other two divisions of the 
college. Students from the classes entering in 1938 and 1939 were 
used. The 1938 group was also given three tests in the fall of 1939 
as sophomores. In all, 139 majors and 89 non-majors were included. 
For the same tests given to both classes, results from both sub- 
samples were lumped.” 

The following statements summarize Wollenberger’s data in Table 
III: 

1. The majoring students had better scores in all but the Minne- 
sota Rate of Manipulation Test. 

2. The majoring students were significantly superior in most of 
the tests of structure, strength, and gross coordination. 

3. The differences were least significant in cardiovascular effi- 
ciency, a logical result ; in the Johnson test, which is alleged to meas- 
ure educability apart from strength, endurance, or courage; the 
ataxiameter test, which is a fine coordination test even though the 
whole body is involved; and the Whipple test. It will be recalled 
that Adrian found the ataxiameter and the Whipple tests did not 
differentiate athletes and non-athletes. 

4. It is possible that the non-majoring students excelled in the 
manipulation tests partly because in this particular college there is a 
selective factor which routes men who are interested in arts and 
crafts into the social science division. 

5. Wollenberger recommended that the division of health and 

*It should be noted here that the non-major group probably was above 
the average adult norm physically in the sense that most college students 
are partially selected for physical fitness and, further, in that the non- 
majors in this particular college are preparing for rather motoric fields of 


activity, such as in Y.M.C.A.’s, Boys’ Clubs, settlements, and Scouting. It 
would have been desirable to have more radically differing adult populations. 
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physical education set up minimum gross motor ability norms for 


divisional entrance. 
In terms of the whole theme of this report, Wollenberger has 
added evidence that the fine and gross motor abilities are essentially 


unrelated. 
TABLE III 
COMPARISONS OF Mayors AND Non-Marors IN Puysicat EpUCATION ON 
SEVERAL INpICES OF Moror ABILITY 














Critical 
Test or Measure Ratio* rbis 
1. Structure 
lj 7” CR ae nee I Pre ce eR 1.78 13 
CP RR SUE A ERE tes eR eee 2.45 14 
2. Cardiovascular Efficiency 
Bey RT NNN season wccceunstanesdeactnisncactesuercen .90 07 
3. Functional, Dynamic Strength 
@) Gormmteeld Stremptla Test. a. .sceccesncncesnncccnsenesese 3.74 .27 
4. Gross Motor Coordinations 
a) McCloy General Motor Capacity......0....0.....cceeeeeeeee 4.42 40 
es 9 ee ne 92 09 
c) Cozens General Motor Ability. ......00...2...eeeeeeeeees 7.48 52 
5. Previous successful athletic achievement 
@) deetters tr high: SCHOOL... ........-0.........ecsecee.ce0ses pict csiake 6.59 39 
6. Equilibrium and Balance 
ee NII, oor aa csnsnicnniaacanopacese ce eae 63 06 
b) Walking Beam—Dynamic | een aS 3.02 33 
RD NN a occa schdncstabasdscnnce 1.91 16 
7. Fine motor coordinations: eye- -hand | 
EE EL AEE Ae ED 2.43 17 
lee innate ceniphatenicineeneneini 87 .09 
c) Minnesota Rate of Manipulation 
hs cs eecdaniensnkadabanincriniiainuiiaacidaccieine —.23 
ee —1.63 —.17 








* Critical Ratios mie: from ounilin error of difference derived from 
formula with biserial-r included. Minus sign indicates that non-majoring 
students excelled. 

Atkinson’s Study of Basketball Shooting.2—The two studies thus 
far summarized agreed in their demonstration that there is no reason 
to believe that persons with superior abilities in gross motor activities 
will also be superior in activities involving smaller segments of the 
body. Atkinson’s research throws some light on the functioning of 
finer motor coordinations in a setting in which the grosser actions 
of the body are usually considered more important. Basketball shoot- 
ing involves the whole body, and mainly the arm and shoulder 
musculatures. There is reason to believe, however, that the person 
with keener kinesthetic sensitivity in his hand, arms, and shoulders 
and with more refined control of these musculatures will be better 
able to properly direct the ball out of his hands. 

Atkinson set up a criterion of basketball shooting which consisted 
of the number of successes out of 150 attempts to shoot a basket, 
with 50 trials from each of three positions well outside of the free- 
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throw area. The throws were set shots with no preceding running. 
The men were all experienced players, being members of the varsity, 
junior varsity, and freshman squads. The reliability of the criterion 
was .87. His subjects, thus, were ranked in order of basket-shoot- 
ing ability, a motor performance involving the whole body in large 
action and also depending in part upon fine coordinations of the 
fingers and hands. 

He simultaneously administered these men a battery of test items, 
most of which have been described earlier. Table IV presents these 
tests, their reliability coefficients (stepped up by the S-B formula), 
and the correlation of each of the tests with the criterion. 


TABLE IV 


RELIABILITIES OF THE TESTS AND CORRELATIONS WITH THE CRITERION OF 
BASKETBALL SHOOTING 


























Correlation 
with 
Test Reliability Criterion 
1. Accuracy in throwing a ball against a target........ 81 .20 
2. Accuracy of throwing a ball against a moving 
Re eC SRR S RST et eee 76 24 
3. Walking Beam Test of Dynamic Balance................ 91 23 
4. Bar Snap .......... 92 —.24 
Sa cs chipnlctliacbanin een 87 —.20 
I icici cia eaedcsaiclcnitnied 95 —.03 
7. Dips 92 07 
8. Minnesota Test: Turning......20..........cecccceseccececeeceseeeeees .90 AZ 
9. Pencil-dropping Test of Kinesthetic Control*........ 64 50 
10. Flexibility+ 
IE scsi aceite nliiecancansondiinian 91 43 
Le EES SEES Some eee ee ree 97 39 
CL | ERR oe eke, eS Va ite eee ee aE 43 
11. Weight Discrimination} 90 52 








* This test consisted of dropping a pencil-like stylus from a position above 
and forward of the head (so that the tip was six inches above the eye level 
and out of sight) to hit a target on the table at which the subject was seated. 
The target consisted of crossed lines intersecting at the center of a standard 
8% x 11 sheet of paper. Five trials were made on a sheet. Forty trials were 
used altogether. Score was in millimeters of error. 

¢ Locally devised, similar to standard flexibility tests. 

t Short form of classical psychophysical experiment. 

The interesting feature of these preliminary data is that the three 
measures of hand and wrist action all yielded higher correlations with 
the criterion than typical tests administered in motor ability pro- 
grams for physical education. The multiple-r of items 9, 10, and 11 
with the criterion is .83. 

Atkinson and the writer are not yet ready to assert the signifi- 
cance of these findings because of smallness of sample and lowness 
of reliability on item 9, but the data do point to a special field for 
further research. Gross and fine motor abilities do not seem to de- 
pend upon each other, but some activities of a practical sort require 
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adequate functioning of both fine and gross motor abilities. Any 
comprehensive study of the motor foundations of a sport’s skill, such 
as basketball, must necessarily include an appraisal of the fine motor 
adjustments which the person can make. Some sports skills obviously 
will depend more completely than others on good quality of finer 
abilities, an example being tennis playing as compared with line- 
charging of a football player. Similar illustrations can be given from 
industrial and household work. 


INTERCORRELATION OF FINE AND GROSS MOTOR ABILITIES 


The next research was an elaborate intercorrelational analysis of 
a sample of 103 men who had taken a large battery of motor ability 
tests. The zero-order intercorrelations and a factorial analysis will 
be presented. 

The freshman class entering in the fall of 1939 was subjected to 
a comprehensive testing program. The members of the class were 
divided into groups of 8-12 men who were assigned a regular one- 
hour weekly testing period which they attended as part of the require- 
ment in their first-year physical activities program. These small class 
sections were directly under an instructor who was thoroughly trained 
in testing precedures as the associate of the professor of tests and 
measurements in physical education. The fine motor ability tests and 
the testing with the Balance Platform were given by the writer and 
his assistants. It is believed that the class-like handling of the men 
under regular staff members was conducive to morale and also avoided 
the “pressure” so often incident to concentrated research testing 
programs. The gains in orderliness and naturalness of the situation 
were believed to more than offset any injury to the data because of 
the spreading of the tests over a nine-week period. 

One hundred three, out of a possible 140, men completed all of 
the tests which were desired in the final study. No cases were drop- 
ped for any other reason than that they did not take certain tests. 
About two-thirds of the sample eventually became members of the 
division of health and physical education, the others entering courses 
in applied social sciences, teacher education, and certain pre-profes- 
sional programs. 

These students were given the following tests which are numbered 
in the order in which they appear in the tabular material of the 
succeeding tables in this paper. : 

1. Miles Ataxiameter Test (postural steadiness). 

2. Weighted Lever Board (hand steadiness). 

3. Wire-Board (moving hand steadiness). 


4. Koerth Pursuit Rotor (eye-hand coordination). 
5. Whipple Test (static hand steadiness). 


For four of the tests, Average Deviation scores for each subject 
were also computed and included as test items: 
6. Weighted Lever Board Test: average deviation. 
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7. Balance Platform: average deviation. 

8. Wire-Board: average deviation. 

9. Pursuit Rotor: average deviation. 

The following are more or less “pure” or “simple” tests of gross 
motor coordinations. They are items found in several standard bat- 
teries. However, it is likely that some of them are quite complex, a 
matter which can be solved by further factorial analysis.® 


10. Leg strength. 16. Standing broad jump. 
11. Vertical jump. 17. Football punt. 

12. Chinning. 18. Dodging run. 

13. Dips. 19. 440-yard run. 

14. Bar snap. 20. Balance platform. 


15. Baseball throw 

The next set of items were test totals and composites, which were 
included in the intercorrelation procedures, but omitted from the 
factorial analysis for well-established reasons: 

21. Cozen’s General Motor Ability Test. 

22. Springfield Strength Index (muscular efficiency). 

23. Springfield Motor Index. 

24. Johnson Test (educability?). 

25. McCloy Motor Capacity Test. 

The Table of Zero-Order Intercorrelations—Table V presents 
the zero-order intercorrelations of these twenty-five variables. Heavy 
boundary lines are inserted to block out the test groups. All coeffi- 
cients were given signs so that a plus coefficient would mean that 
goodness of performance on one test was correlated positively with 
goodness of performance on another. This procedure was done be- 
cause in some of the tests the raw scores are small for good per- 
formance and in some the best performance receives a high numeri- 
cal score. For the average deviation scores, low values were con- 
sidered good. 

Intercorrelations of Fine Motor Abilities——The inter-r’s of items 
in block A among themselves are typical of motor skill studies in 
which steadiness items predominate. The average r value is .31, 
which is a little higher than r’s mentioned by others 4 1% 1% 2% but 
this is accounted for by the substantial inter-r’s of the Whipple 
test with each of the other four, and the Wire-board test with the 
Pursuit Rotor and Ataxiameter tests. R. H. Seashore has shown 
that a steadiness “‘group factor” exists and this table, small as the 
number of variables is, seems to verify his observation with the use 
of two new tests. 


Intercorrelations with Average Deviation Scores—The r’s in 
block B, between items 1-5 and items 6-9, indicate that the only re- 
lations which are substantial are those between the mean scores on 
tests 2 and 4 and their respective average deviation scores, 6 and 9. 
However, items 7 and 20 and items 3 and 8 do not show this relation- 
ship of mean score to average deviation. 
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The inter-r’s of items 6-9 among themselves were calculated, block 
C, to test the hypothesis that there might be a type of motor ability 
which could be called “consistency of motor performance.” If the 
inter-r’s had been substantial, a good lead in motor skill research 
would have been found. For instance, it was thought that perhaps a 
person might be only an average scorer on most of the tests he takes, 
but be very consistent in the several trials of each test. Such a per- 
son might actually prove to be very efficient in industrial or athletic 
performances. Apparently, the use of the average deviation is not 
a suitable technique since it depends too much on the size of the 
mean itself. The problem persists. In a separate study using 
sophomore data, several methods of measuring consistency of per- 
formance are being explored. In the factorial analysis the average 
deviation data were omitted. 

Intercorrelations of Fine and Gross Motor Abilities —The inter- 
r’s in block D in the table, Items 1-5 against 10-20, demonstrate the 
essential independence of the fine and gross motor abilities. Because 
of the previously documented tendency for even fine motor abilities 
to be only slightly intercorrelated, there was no expectancy that 
larger coefficients would appear here. The only purpose is to docu- 
ment a statistical demonstration of what investigators of motor 
abilities have known for a long time. In block G, it is seen that the 
fine motor abilities are also unrelated to gross motor abilities meas- 
ured by scores on batteries of subtests. The average r of the 80 r’s 
in blocks D and G is .10 and the range is from .00 to .27. 


Intercorrelations of Gross Motor Abilities—In block F are pre- 
sented the correlations of the gross motor abilities among themselves. 
In the set of eleven variables which samples all sorts of typical ac- 
tivities which underly and are part of gross motor performances in 
athletics and labor, one sees substantially the same situation as one 
finds in a similar table for fine abilities. The intercorrelations range 
from .00 to .69 with an average of .26; 9 are .40 or over. The high- 
est r is .69, between chinning and dips, both of which involve the 
shoulder and arm muscles as used to raise the body. Chinning, dips, 
and bar snap performances are all fairly related, but just why chin- 
ning and 440-yard run should correlate .50 is not so clear; possibly 
endurance, as a common factor in each, caused the relationship. The 
r of .53 between vertical jump and standing broad jump is logical, 
although the directions of propulsion differ. It was from data like 
those in block F that Larson® found through factorial analysis 
that static and dynamic strength could be clearly differentiated and 
that dynamic strength items plus one or two other items would pre- 
dict all-round gross motor ability with efficiency. 

Intercorrelation of Gross Motor Ability Tests with Composite 
Tests and of Composite Tests Among Themselves.—Blocks I and J 
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present these data, which, however, are not of importance to this 
report. It is quite obvious that some of these r’s would be large be- 
cause the composite tests are made up of weighted items appearing 
among items 11-20. The item interrelations noted in block J are 
logical in terms of the content of the batteries. 


THE FACTORIAL ANALYSIS 


A factorial analysis of the data in Table V was made, omitting 
the average deviation data and the composite battery data. Thur- 
stone’s*! 22, 23 method was used. Three persons participated in the 
rotational judgments. Two factors emerged clearly and two others 
less clearly. Data are in Table VI. 

Factor I—Loadings are high in items 1-5—the fine motor abilities. 
Others*: 1% 2° have reported that fine motor abilities can be broken 
down into smaller factors, but this set of items was too limited to 
warrant any further sub-analysis. Observe that the baseball throw 
and the football punt, both of which involve careful control of the 
ball by the hands, have good loadings, a not inconsistent fact. 


TABLE VI 
Tue Roratep Factor LOADINGS OF THE SIXTEEN VARIABLES 











Variable I II III IV h* 1-}? 
1. Ataxiameter .............. 3531 .0323 1938 —.0049 7558 2442 
2. Lever Board .............. 4786 —.0110 1503 3886 4028 5972 
3. Wire Board. .............. 4286 —.1077 1378 .0607 2180 —_—.7820 
4. Pursuit Rotor .......... 5691 0299 —.3277 3598 5617 4383 
5. Whipple Board. ........ 5781 .2012 2877 2157 5040 4960 
10. Leg strength ............ —.0612 .2560 .3458 —.1621 2151 .7849 
11. Vertical jump .......... .1164 5744 —.1365 —.4113 5312 4688 
EAS og een —.2908 6863 1506 3484 .6997 .3003 
 /?_e ees —.2565 5915 2638 3318 5954 4046 
Se —.1507 6627 —.0366 3025 5547 4453 
15. Baseball throw ........ 3293 4649 —.1909 —.0798 3673 6327 
16. Stand. broad jump.. 1767 1775 .0188 —.1097 6481 3519 
17. Football punt ............ 3067 4100 0273 —.2065 3055 6945 
18. Dodging run .............. .1304 4529 .0168 —.0041 .2224 7776 
19. 440-yard run. ............ —.1450 5780 0752 .1304 3778 6222 
20. Balance platform .... 1474 —.1867 2194 —.2753 1805 8195 





Factor II. —Items 11-19 show high loadings. These are the items 
which Larson® !° further discriminated into motor explosiveness and 
dynamic strength. But here only the more general term, dynamic 
gross motor abilities, is assigned. The adjective dynamic is included 
because leg strength, a static strength performance, is not a very 
potent variable. 

Factor III.—Only one clear item appears, postural steadiness of 
the ataxiameter; strictly speaking, the factor is not defined. How- 
ever, since no other sensible rotation could be made using the un- 
rotated factor III and since other researches* 1%: 1% 2° have shown 
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postural steadiness to be a factor, it was decided to at least show its 
very high loading under these conditions of rotation. 

Factor IV .—Preferably, the factor should be left undefined. No 
further discriminative rotation of this factor seemed possible. It is 
worth noting, however, that the items 12, 13, and 14 appear linked; 
these are the ones which Larson® found to be the main variables in 
what he called functional or dynamic strength. Factor IV may be 
considered anomalous and residual. 

The writer is somewhat surprised that item 20 did not link itself 
with any other items. It is obviously and unequivocally a balancing 
activity. The suggestion is that balance probably is a separate factor 
which did not appear here because only one clear-cut test of balance 
was included and the balancing function in the other performances 
was subordinate in each case to some greater element determining the 
scores. Note also that items 1 and 20 seem to be unrelated, although 
the ataxiameter test is logically a measure of balance." 


CONCLUSIONS 


The data point to the following conclusions and also to a number 
of possible researches to settle specific hypotheses: 

1. No overall or “general” positive dependence or interrelatedness 
of fine motor abilities and gross motor abilities has been found. 

2. No evidence appears that within the scope of the tests used 
herein and in similar experiments, any particular fine and gross motor 
abilities have any positive relationship of dependency. It is plausible 
that the finer and grosser aspects of control of postural position may 
prove to be a factor; a rather simple research would settle this 
matter. 

3. Some activities which upon superficial analysis are called large 
muscle activities do involve finer motor coordinations. The problem 
for research, then, is not one of looking for dependency of fine and 
gross coordinations, but rather is one of determining the respective 
roles of all the ability variables which are contributory to the whole 
activity. Profiles of abilities for a given performance rather than 
some single motor index probably will be established. 

4. The zero-order intercorrelation analysis and the factorial 
analysis yielded data consistent with those of other investigators of 
both fine and gross motor abilities. 
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Body Measurements on 100 Negro Males 
from Tuskegee Institute 


By Morris STEGGERDA 


Carnegie Institution of Washington 
Cold Spring Harbor, New York 


and CurisTINE Evans Petty* 
Tuskegee Institute, Alabama 


males and females from American colleges. There are also 
several studies on both Negro men and women,? but those 
restricted to Negro college men and women are relatively few.® 
In 1940 the present authors published the results of a comparative 
study on Negro and white college women, the uniqueness of which 
was that both Negro and white girls of the same age were prac- 
tically of the same height and weight yet differed greatly in many 
body proportions. In that study both groups were measured by 
the same person using a uniform technique. The present study 
differs from the preceding one in that the Negro males were meas- 
ured by Steggerda but the white and Negro material used for com- 
parison was taken from the literature. With anthropometric tech- 
nique not too well standardized the comparisons are not entirely 
reliable. The 100 Tuskegee males of this study were selected at 
random by Mrs. C. E. Petty, a teacher in the Department of Phys- 
ical Education, from the classes in her department. The technique 
used was the same as that described in the previously mentioned 
paper.* The present series, although measured in the physical edu- 
cation classes, should not be considered as special type since all 
students are required to take physical education. It is thus believed 
that this series of 100 is a random sample of Tuskegee College males. 
They ranged in age from 16 to 23 years, averaging 21.15 + .15 
years.® 
The purpose of this paper is to add to the record another series 
of statistical means with their probable errors for a group of réla- 


Mint studies have been made on the anthropometry of white 


* Died during the summer, 1942. 

1 Bowles 1932, Hitchcock and Seelye 1888, Sargent 1908, Wilder 1924, Gould 
1933, Jackson 1929 and 1930, Steggerda 1929 and 1940 (A), Carter 1932, New- 
comber 1921, Diehl 1933. 

2 Davenport and Love 1921, Hrdlicka 1928, Todd and Lindala 1928. 

3 Herskovits 1930, Metheny 1933, Steggerda and Petty 1940. 

4 Steggerda and Petty 1940 (B). 

5 This paper was read and approved by Cleve L. Abbott, Director of Phys- 
ical Education, and Dr. Monroe N. Work of the Department of Records and 
Research, Tuskegee Institute. For this service the authors express their thanks. 
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tively homogenous Negro college males all of whom belong to a more 
or less equal socio-economic class. The two studies which are used 
constantly for comparison are those made by Herskovits on Howard 
University students and those by Metheny on Negro students from 
the University of Iowa, and will be described as those from Howard 
and Iowa. Other comparisons when made will be adequately cited. 


RESULTS 

In Table I are listed the means and standard deviations for 60 
various dimensions of the trunk, appendages, and head. Comments 
will be made on only a few of the essential ones. The others shown 
in the paper are listed for future comparisons. The stature for this 
Negro group averages 174.9 cm. (5’ 9”), which is 39 mm. taller 
than the Howard study and 5 mm. taller than the Negro students 
from Iowa. The general average stature for 887 American Negroes 
as cited by Herskovits was 170.5 cm. The Negroes in the large 
Army Series of Davenport and Love averaged 171.99. Thus, the 
Tuskegee College students are taller than the average American 
Negro so far reported. 

White college students (Harvard) listed by Bowles average 177.5 
cm. and those from Amherst (unpublished data, supplied by Pro- 
fessor H. H. Plough) averaged 177.4 cm. Thus, these two white 
groups are taller than the Tuskegee males by approximately one 
inch. In weight the Amherst students average 70.06 kilograms 
which is practically the same as that found for the Negroes. The 
Harvard students average only 68.18 kilograms in weight or 2 kilo- 
grams less than the Tuskegee males. The Iowa Negroes averaged 
72.15 kilograms in weight. 

In sitting height the Tuskegee students averaged 8 mm. more 
than Howard students and 33 mm. less than the Amherst students. 
It will be recalled that the Tuskegee students were 25 mm. or 1 
inch shorter than the Amherst students and the shorter sitting 
height indicates the long trunk of the white boys and the relatively 
long legs of the Negro boys. This is shown also in the relative 
sitting height which for Negroes is 50.9 per cent as compared to 
52.1 per cent for Amherst whites, which means that the average 
trunk for the white students is relatively little more than 1 per cent 
greater than that of Tuskegee Negro students. The Howard and 
Iowa Negro students had a relative sitting height of 51.54 per cent 
and 51.44 per cent respectively. : 

In biacromial breadth or shoulder width the Tuskegee Negroes 
average 410 mm. which is broader than both Howard and Amherst 
students, who were alike in shoulder width both averaging 402.5 mm. 

In span or length of the outstretched arms the Tuskegee men 
averaged 1847 mm. which is more than 2 inches greater than the 
Amherst men. This difference in arm span is more apparent when 
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relative span is considered, namely arm stretch divided by stature. 
This for the Tuskegee Negroes averaged 106.2 per cent and for 
the Amherst students 101.2 per cent, a difference which is highly 
significant. 

The Tukegee males have large heads, as seen in the following 
figures. 


Head Length Head Width Bizygomatic Bath. 
Tuskegee males 199.7 152.8 140.2 
Howard males 197.1 151.9 139.2 
Amherst males 195.6 150.7 136.6 


Although the heads differ in size they are very similar in shape, 
all being rather long-headed. Thus the cephalic index of the Tus- 
kegee men averages 76.6 per cent, the Howard men 77.2, and the 
Amherst men 77.0. 

SUMMARY 

Sixty direct and derived anthropometric measurements are pre- 
sented for 100 American Negro men from Tuskegee Institute, Ala- 
bama. The data show that these Negro men are slightly taller than 
average of Negro men previously described. The men have rela- 
tively long arms and legs and a short trunk. Their heads are large 
and dolicocephalic. 

TABLE I 


MEASUREMENTS OF THE TRUNK, APPENDAGES AND Heap oF 100 MALE 
NEGROES FROM TUSKEGEE INSTITUTE, ALABAMA 


























Standard 
Deviation 
Measurement Mean and P. E. and P. E. 
Trunk 
aad ile ateicctentnsididiasiusihossnshi 1749.30+4.71 69.88+3.33 
REE 70.06+0.61 9.09+0.43 
RRL TE 904.00+3.55 52.66+2.51 
Relative chest girth -..0.00.00000....... TRIO aN Fie EP 51.64+0.19 2.83+0.13 
ig RIA eee 890.30+2.13 31.65+1.51 
I CI NN i ccccdscennntniinontinnnte 50.92+0.09 1.34+0.06 
i a ah ethane dhcdapnsniiglabiinns 410.50+1.28 18.92+0.91 
NN LPL ALA LAT 288.60 1.22 18.14+0.86 
Re REIS CREM ROGE.)  sccncnnecsssesecsncesctcncessonses 213.50+0.97 14.39+0.69 
Chest transverse + sitting suprasternale........ 50.16+0.22 3.23+0.16 
PERT e ee ee meen 289.20+1.23 18.19+0.87 
EEG RN REECE ore 251.10+0.94 13.94+0.66 
Intercristal + biacromial bdth. ...................... 70.64+0.25 3.74+0.18 
I Ns essicotci asinine talc 1426.10+4.69 69.46+3.32 
Iliospinale height . phlei smcwsghingiesscanics 1009.90+3.49 51.76+2.47 
Height of head and neck .................-c.csecesssereees 311.90+0.74 11.00+0.52 
Appendages 
a sl ...-1847.50+5.43 80.48+3.84 
RN he RNR a ag sn saga danaseicice 106.24+0.15 2.29+0.11 
Acromion-stylion = stature ............escese-se 33.890.06 0.94+0.04 
Total arm length (acrom.-dacty.) ............2+ 804.10+2.66 39.37+1.88 
3 eee 331.20+1.22 18.11+0.86 
RV ODEL AUT S CORAL BEE acon c ceca cccsaensecetecseoess 41.18+0.07 1.08+0.05 


ON ee eee ee 1094.90+3.76 55.70+2.66 
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TABLE I—(Continued) 

















Standard 

Deviation 

Measurement Mean and P. E. and P. E, 
i ct 832.50+3.09 45.82+2.19 
Lower arm length ....................... ‘ainccnnshdpe tated 262.50+1.04 15.45+0.74 
Lower arm -* total arm 0.0.2... ccccccseseees 32.68+0.07 1.00+0.05 
Lower arm + upper arm .................................. 79.40+0.27 4.01+0.19 
EEE ee ene 292.20+1.60 23.661.13 
I i -scasichbanpenaconile 279.10+1.18 17.52+0.83 
I 622.70+2.65 39.32+1.87 
ee 207.80+0.74 10.95+0.52 
SIL Se 91.42+0.34 5.04+0.24 
Hand breadth + hand length ................ pats 43.90+0.16 2.32+0.11 
Leg length (iliospinale) ..........................c.c0.:000 964.90+3.13 46.46+2.21 
et sincabenuroncpeiecliode 499.70+2.02 30.00+ 1.43 
SEEPS ee PE CCE ELEN Fe ELAR 362.30+1.59 23.61+1.12 
EEE TE 274.20+0.95 14.03+0.67 
ac eek cekanisninane 94.28+0.44 6.56+0.31 
Foot breadth + foot length 0000000000000... 34.41+0.14 2.02+0.10 
SEA A 50.20+0.54 8.02+0.38 
RE ESET TR RATS ee 46.92+0.61 9.06+0.43 

Head 
a a ata 199.66+0.44 6.58+0.31 
TS 152.76+0.37 5.46+0.26 
Head width + head length ...0.000000000... 76.56+0.21 3.16+0.15 
ES TS SE CE A 576.90+1.22 18.12+0.86 
stn ss panlinnnbivnpiaok 113.76+0.35 5.20+0.25 
Frontal breadth ~+ head width .........0.00.......... 74.51+0.21 3.12+0.15 
eee 140.16+0.39 5.83+0.28 
OID NS UP TIMTMN ennccesevnpnvcinnscstcyeeesenan've 132.86+0.48 7.14+0.34 
Nasion to gnathion + bizygomatic bdth......... 94.88+0.38 5.58+0.27 
REPORT EO SMMBTIOND occas <a ccccconiesonceceevesscvececnt 191.70+0.69 10.19+0.49 
EE ETAT 109.88+0.34 5.07 +0.24 
DUROONN 20 “BINMIDBION | onc .sssncsccccccceossceseceseevesecose 61.18+0.28 4.09+0.20 
SL: ESE a Eee 43.89+0.20 2.90+0.14 
Nasal breadth + nasal length ......0............. ess 72.12+0.42 6.16+0.30 
NR I a caenieansannndiciuasabininil 86.16+0.33 4.82+0.23 
ad a cal 54.66+0.27 4.01+0.19 
I ca aetinapenbien ssscetteeiieaatcal 61.12+0.24 3.49+0.17 
I i 37.75+0.18 2.66+0.13 
Ear breadth ~ ear length .......................0+-. 61.88+0.30 4.51+0.21 
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Diet and Muscular Fatigue 


By Austin HENSCHEL 


The Laboratory of Physiological Hygiene 
University of Minnesota 


In total starvation muscular efficiency and work capacity fall 

continuously. Food is the source of the energy for work. We 
must admit, however, that our detailed knowledge of the function 
of many foods is scanty. Most everyone will agree that certain 
classes of foodstuffs—as glucose, amino acids, fatty acids, minerals, 
vitamins, and water—are absolutely necessary for normal metabo- 
lism. But what effect does maximal or minimal daily intake of the 
various dietary constituents have on the human’s ability to do.mus- 
cular work? Can one do more work or prevent the onset of mus- 
cular fatigue by following any special dietary regime? 

Scientists have long known that carbohydrates—specifically glu- 
cose—play a major role in muscle metabolism. It was recognized 
that tiredness, fatigue, and, in extreme cases, even collapse occurred 
when the blood sugar was depleted. Men kept on a low carbohy- 
drate diet soon exhibited increased muscular efficiency and ability to 
do hard physical work.!. In experiments on the efficiency of indus- 
trial workers,” * * 5 it was found that when the blood sugar was 
low, the muscular efficiency—and consequently the output—of the 
workers decreased. When the blood sugar and muscular efficiency 
of the workers had fallen to fasting levels, as they were found to do 
within 3 hours after the last meal, the ingestion of 30 grams of 
glucose or 225 cc. of fruit juice raised the blood sugar 75 per cent 
and the muscular efficiency 25 per cent. From this evidence it ap- 
pears justifiable to conclude that the total amount of work and the 
efficiency with which one can do it are decreased when the blood 
sugar falls below some optional value. There is, however, no evi- 
dence that in normal humans fatigue can be delayed or decreased 
by maintaining a superoptimal blood sugar level. One might, also, 
criticize the results of the experiments on the-industrial workers on 
the basis that it has been shown® that almost anything one does to 
change the worker’s routine will increase output. 

The role of the fats and proteins in work and fatigue is not 
firmly established. When men were kept on a high fat diet they 
were less efficient and fatigued faster. However, this finding may 
have been related to the relatively lower carbohydrate intake. Pro- 


I’ IS common knowledge that in order to do work one must eat. 


* Superior figures refer to Bibliography at end of article. 
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tein intakes up to 500 grams per day have been investigated. The 
subjects were more efficient on the high protein diet than on the high 
fat diet, but were not as efficient as when the blood sugar was kept 
at high levels by giving carbohydrates. Numerous papers have ap- 
peared on the value of a high glycine diet. Some of the investi- 
gators found that work output could be increased up to 200-300 
per cent by a daily intake of 10 to 50 grams of glycine.” * ® In 
other laboratories the beneficial effects of glycine could not be con- 
firmed.2® 11-12 Consequently, it remains for the future to show the 
true importance of the amino acids in muscle metabolism. 


Amphetamine sulfate (benzedrine) has been used rather widely 
to postpone the onset of fatigue and to lessen its symptoms. Re- 
search has, in part, justified its judicious use. It has been shown 
that 10 to 20 mg. of benzedrine sulfate given to patients complain- 
ing of chronic fatigue markedly improved 80 per cent of them. In 
a group of 80 normal people 62 per cent of those receiving the drug 
recorded subjective feelings of decreased fatigue and increased effi- 
ciency while only 16 per cent of those receiving placebos recorded any 
subjective heip.4* Benzedrine given 314 hours before the end of the 
working day increased the flicker fusion frequency and decreased 
the sense of fatigue in a group of office and laboratory workers." 
Doctor Ivy!® has concluded that the diminution of the sense of 
fatigue by benzedrine was entirely a subjective phenomena. This 
might cast some doubt on the ability of benzedrine to influence true 
muscular fatigue. 

The use of coffee, tea, and “cokes” to combat fatigue is a com- 
mon practice. One might be tempted to think that the popular mid- 
morning coffee and afternoon tea habit might reflect something a 
bit more fundamental than accidental habit. Caffeine’® has been 
shown to prolong the onset of fatigue and increase the total work 
output of an isolated frog muscle. In the normal non-coffee-drinking 
human it took from 0.5 to 1.0 gram of caffeine intravenously to pro- 
duce any subjective or objective effect on fatigue.47 With such high 
doses the recovery rate from fatiguing work and the total amount 
of work that could be done before complete fatigue were increased. 
If it takes about 1 gram of caffeine intravenously to be effective, it 
hardly seems logical that the average coffee drinker would get enough 
caffeine to have any alleviating effect on fatigue. 

Of particular interest is the part played by the vitamins—espe- 
cially ascorbic acid and thiamine—on muscle metabolism. There is 
no doubt that the vitamins are dietary essentials for maintaining 
normal muscular activity. The recognition that an increased intake 
of vitamins will increase the physical vigor of frank vitamin defi- 
ciency cases has given rise to the belief that a superabundance of 
these vitamins may produce supermen or at least help one in meet- 








i 


pet Re rte C8 EE COE EE OE ES PS 


ee ee 


ae 


a ee ae ma ni nari mania 





282 RESEARCH QUARTERLY 


ing physical strain. Research on isolated muscles has led a few 
investigators to believe that ascorbic acid and thiamine will increase 
the ability of a normal muscle to do work.?* 1% 2°21 Others, how- 
ever, were unable to confirm the results.?* 2% 


Experimentally induced thiamine deficiency in human subjects 
has produced interesting results. When subjects were kept on a 
diet adequate in all respects except thiamine (.5 mg. or less per day) 
they developed clinical symptoms of thiamine deficiency including 
muscle soreness, weakness, and a decreased ability to do work.?* 25 
26 27, 28, 29 As the daily thiamine intake was progressively increased 
a level was attained where the clinical symptoms disappeared and 
the work capacity was increased. When still higher doses of thia- 
mine were given to these subjects on intakes just sufficient to pre- 
vent deficiency symptoms, the amount of work the subject could do 
seemed to be further increased. Clinical symptoms disappeared on 
thiamine intakes of .5 mg. per 1,000 calories while maximal benefits 
were obtained with not more than 1 mg. of thiamine per 1,000 
calories. Thiamine intakes of that order fall within the 1.2 to 2.3 
mg. per day suggested by the Committee on Food and Nutrition 


of the National Research Council.2° Food purchase surveys have . 


shown that from 30 to 50 per cent of the American diets would 
fall into the subclinical deficiency class receiving less than 1 mg. 
thiamine per 1,000 calories.*! 32 It would be expected then that a 
great many people should be helped physically by an extra thiamine 
intake. Addition of up to 15 mgs. per day of thiamine to uncon- 
trolled human diets has been reported to improve such muscular 
performances as holding the breath, arm-holding, cycling, and foot- 
ball playing.** 34.35 “However, the results can be justly questioned 
because the experiments were poorly controlled. 


Doctor Ancel Keys and the author®® %7 have carefully investigated 
the possibility of increasing work ability by vitamin supercharging. 
The subjects were healthy normal enlisted men of the United States 
Army who were eating the regular garrison ration. Analysis of 
the ration showed it to be sufficient in all respects. The thiamine 
content was not less than 1.7 mgs. per day’s ration. Increasing the 
daily vitamin intake by 17 mgs. of thiamine, 100 mgs. of nicotinic 
acid amide, 20 mgs. of calcium pantothenate, 10 mgs. of riboflavin, 
100 mgs. of pyridoxine, and 200 mgs. of ascorbic acid over periods 
ranging from 5 to 6 weeks had no effect on the subjects’ biochemical 
and physiological response to a set task of severe work. Each sub- 
ject was on a control period which was identical to his experimental 
period except that he was given placebos identical in size, shape, 
and color to the vitamin tablets. In this way each subject served 
as his own control so that individual variations were eliminated. 
The variables measured to assess the effects of the vitamins were 
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pulse rate, heart size, stroke output of the heart, oxygen consump- 
tion, respiratory quotient, urinary nitrogen and ketone body excre- 
tion, blood glucose, blood lactate, hemoglobin, blood acetone, and 
2-hour glucose tolerance curves. Except for a slight training effect 
none of the variables measured were significantly different during 
the control and the experimental periods. Only one subject ex- 
pressed any subjective improvement and that happened when he 
was on the placebos. 


The garrison ration contained the suggested optimal thiamine 
intake; consequently the experiments did not cover the subclinical 
thiamine deficiency levels which might, according to some other in- 
vestigators, be benefited by increased thiamine intakes. We have 
now finished a series of experiments on normal active college men 
who have been kept on the suboptimal thiamine levels for periods 
ranging from 5 to 10 weeks. As with the soldiers each subject has 
served as his own control. The subjects ate only the basal diet. 
During half of each experimental period they received extra thiamine 
and during the other half they got placebos. Thiamine determina- 
tions were run on the diet every day and 24-hour urinary thiamine 
excretions were done each week. One-half day each week each 
subject was subjected to a standard routine severe muscular work. 
Complete blood chemistries were run before and after each work 
period. The results indicate that the ability to do the set task of 
work was the same when getting extra thiamine as when on the 
basal diet alone. No symptoms of deficiency were noted. These 
experiments indicate that thiamine intakes of more than .3 mg. per 
1,000 calories of food consumed have no effect on the ability of a 
normal person to do severe muscular work. 


SUMMARY 


Although special benefits from special foods have often been sug- 
gested for normal humans, there is little evidence that the special 
benefits are actually obtained. 


Extra supplies of vitamins have no influence on physical ability, 
resistance to fatigue, or the rate of recovery from severe muscular 
work, 


The usual dietary constituents are essential for normal muscular 
activity and physical well-being. However, the optimal intakes of the 
various foods are not fully established. By following the recommen- 
dations of the Committee on Food and Nutrition of the National 
Research Council, basic food requirements for all normal needs would 
be amply fulfilled. Even though the recommendations may in some 
cases exceed the optimal requirements, it is comforting to know that 
the results of a superoptimal intake are nothing more serious than a 
waste of money. 
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Prerequisites for Teacher Certification in 
Physical Education in the United States 


By Laurence E. Morenouse, Ph.D., UNIvEeRsIty oF KANSAS 
AND Oscar SCHAAF, UNIVERSITY OF WICHITA 


HERE are many instances when the administrator of college 
"Tvs education needs to know the minimum state require- 

ments for certification of teachers of physical education and also 
the prerequisite undergraduate work in physical education which is 
necessary to enter certain graduate schools. Examples of these in- 
stances are: 

1. Student Counseling —Checking the student’s schedule to be 
sure that it includes the course work necessary for teaching in the 
state in which the student desires to teach or that which is necessary 
for entering the desired graduate school. 

2. Curriculum Construction—The administrator who includes 
preparation to meet state certification and graduate school require- 
ments among his objectives in planning the curriculum is desirous 
of knowing the requirements of at least a few of the nearby states 
and colleges. 

3. Establishing State Requirements.—Legislators want to know 
what other states require for certification of teachers of physical edu- 
cation when devising regulations of their own. 

4. Establishing Entrance Requirements for Graduate Work.—In 
setting regulations for selecting students, the graduate study com- 
mittee may wish to become familiar with the prerequisites of other 
graduate schools in order to establish a certain standard. 


PROCEDURE 

The survey was made by writing letters to all forty-eight state 
departments of education and inquiring as to the minimum require- 
ments for certification of teachers of physical education in each state. 
Letters were also written to sixteen graduate schools of physical 
education asking for the prerequisite undergraduate work in phys- 
ical education at each school. One hundred per cent replies were 
received. : 

Replies were edited to conform to a uniform statement of re- 
quirements and were then returned to each state and college for 
checking. When discrepancies arose, the requirement was restated 
and again returned for checking until each statement was finally 
approved by each state and college. A few of the states and 
colleges are now contemplating changes in their requirements. 
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Results 
MINIMUM STATE REQUIREMENTS FOR CERTIFICATION OF 
TEACHERS OF PHYSICAL EDUCATION 

Alabama.—Bachelor’s degree with a minor of 12 semester hours 
in physical education and a minor of 12 semester hours in education. 

Arizona.—Graduation from a regular four-year course with 30 
semester hours in physical education and 18 semester hours in psy- 
chology and education, not including practice teaching. 

Arkansas.—Graduation from an approved four-year college with 
24 semester hours in physical education and 16 semester hours in 
professional subjects. After September 1, 1943, the work in physical 
education will include: 

1. History, organization, principles, administration, and conduct 
of physical education—3 hours.* 

2. History, organization, principles, administration, and conduct 
of health education—3 hours.* 

3. Methods in health and safety education—3 hours.* 

4. Professional or applied science: anatomy, physiology, kinesiol- 
ogy—4 hours; health, hygiene—2 hours. 

5. Direction of recreational activities, sports, games and stunts, 
tennis, golf, badminton (for women, soccer and hockey )—4 hours. 

6. Coaching, team sports: basketball, baseball, swimming, and 
methods of an organized program—men 4 hours, women 2 hours. 

7. Rhythmics and gymnastics—men 2 hours, women 4 hours. 

California.—A four-year college course with a bachelor’s degree, 
including 24 semester hours in physical education and 15 semester 
hours of professional work in education. Must be physically and 
mentally fit to engage in teaching service. 

Minimum of 15 semester hours in the fields of English, science, 
social studies, and physical education. 

Minimum of 15 semester hours from at least four of the follow- 
ing: (1) biology, (2) anatomy, (3) physiology, (4) hygiene, (5) 
psychology, (6) sociology, (7) chemistry. 

Minimum of 24 semester hours selected from at least seven of 
the following, with a minimum of 6 semester hours in activities in 
physical education: (1) principles of physical education, (2) tech- 
niques of teaching activities, (3) administration of physical education, 
(4) kinesiology (applied anatomy), (5) applied physiology (physi- 
ology of exercise), (6) activities in physical education, (7) com- 
munity recreation, (8) individual program adaptations (corrective 
physical education) (9) physical education tests and measurements, 
(10) health education, (11) growth and development of the in- 
dividual. 

Colorado.—Ninety quarter hours (or 60 semester hours) of col- 


* Not counted in physical education requirement since it is included in 
general education requirements. 
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legiate training, including 15 quarter hours (10 semester hours) in 
education. The special requirements in physical education are: 


1. Corrective gymnastics—3 quarter hours. 

2. History of physical education—3 quarter hours. 

3. Methods in formal activities—2 quarter hours. 

4. Methods in play activities—5 quarter hours. 

5. Practice work in formal and play activities—5 quarter hours, 
6. Organization and administration—3 quarter hours. 

. Hygiene and first aid—6 quarter hours. 

. Physiology (including physiology of exercise)—6 quarter 
hours. 

9. Biology—3 quarter hours. 

10. Anatomy and kinesiology—6 quarter hours. 

11. Physical examination—3 quarter hours. 

12. Methods of health education—1 quarter hour. 

Connecticut.—Approved four-year teacher-training course in phy- 
sical education in an institution approved by the State Department 
of Education. 

Delaware.—The work of a bachelor’s degree satisfactorily com- 
pleted in a standard college or university and specialization in physical 
education to the extent of at least 60 semester hours, including: 
methods of teaching physical education—6 semester hours; practice 
teaching—6 semester hours ; professional subjects—6 semester hours. 

Florida.—Graduation from an institution which requires 4 years 
of training ; with 6 semester hours each in science, social studies, and 
English; with 18 semester hours in education, not including psych- 
ology courses; and with 21 semester hours in health education and 
physical education, of which not more than 9 semester hours may be 
coaching courses. If college courses do not include 6 semester hours 
in American history and government, an examination on the Consti- 
tution of the United States must be passed. 

Georgia.—Ninety semester hours of college work including 9 
semester hours of approved education and 12 semester hours of phy- 
sical education. A professional certificate would require credit for 
18 semester hours in education. 

Idaho.—Sixty-four semester hours, of which 15 semester hours 
are in education and 25 semester hours in physical education. 

Illinois —If the applicant teaches physical education where it is 
required for graduation, the applicant must have had 16 semester 
hours of work in health and physical education, 4 hours of which 
must be in physiology, anatomy, kinesiology, hygiene, health, safety 
or other related subjects. Only 4 semester hours are required if he 
teaches in a school where physical education is not required for 
graduation. The applicant must in all cases have 15 semester hours 
of education. 
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Indiana.—Graduate with a baccalaureate degree with 15 semester 
hours in education. Also 24 semester hours of physical education 
which shall include: gymnastic exercises—3 semester hours; theory 
and practice of play—3 semester hours; coaching of athletics—5 
semester hours (women may substitute to the extent of 3 semester 
hours in theory of rhythm courses) ; general physiology, anatomy, 
health education—5 semester hours; physical examinations and in- 
dividual gymnastics—3 semester hours. Electives not coaching of 
athletics. They may be chosen from organization and administration 
of physical education, physical diagnosis, or first aid. 


Iowa.——A degree or diploma from an institution approved by 
the board of educational examiners. This degree shall include 15 
semester hours of professional training and not less than 20 semester 
hours in physical education, including: courses covering principles, 
administration, methods, and supervision of physical education—6 
semester hours ; courses covering methods of specialized physical edu- 
cation activities (credit given only for lecture hours)—10 semester 
hours. 


A teacher may teach physical education in a small high school 
with less than four teachers if he has had a minimum of 4 semester 
hours of physical education. A teacher may teach physical educa- 
tion less than half time if he has had 10 semester hours training in 
physical and health education. 


Kansas.—An applicant who will teach in a school where credit 
in physical education is required for graduation must have graduated 
from a four-year college. He must have had 15 semester hours in 
physical education, 10 hours of which must be in the fields of health, 
physiology, first aid, or school hygiene, and 18 semester hours in 
education. 





Kentucky.—Bachelor’s degree with a major of 24 semester hours 
or a minor of 18 semester hours and with 24 semester hours in edu- 
cation, including 6 hours of practice teaching and 3 hours of materials 
and procedures of teaching physical education in elementary and 
secondary schools. 


Louisiana.—A four-year degree with 41% college session hours or 
9 semester hours in physical education. He is authorized as a part- 
time special teacher if he has a minor of 9 college session hours or 
18 semester hours, a full-time special teacher if he has a major of 20 
college session hours or 40 semester hours. (A definitely established 
evaluation of the distribution of these hours is done by the director 
of certification with the cooperation of the state supervisor of health, 
physical, and safety education.) 


Maine.—Graduate from a four-year college. Must have had 12 
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semester hours in the field of physical education, 6 hours of which 
must be in the field of biology and physiology. 

Maryland.—Sixteen hours in education. Thirty hours in physical 
education as follows: 

1. Foundation sciences to include: (a) anatomy and physiology 
(concurrently or combined) ; (b) personal hygiene; (c) community 
hygiene. 

2. General education to include: (a) special methods (single, 
dual sports ; self-testing activities ; and dancing) ; () special methods 
(team games) ; (c) special methods (health methods and materials) ; 
(d) growth and development of the child; (e¢) practice teaching in 
physical and health education. 

3. Health and physical education: (a) physical education activi- 
ties; (b) introduction to physical education; (c) protection and 
emergency care of injuries; (d) nature and teaching of play; (e) ad- 
ministration of physical education; (f) leadership organization; (q) 
mechanical analysis of activities and mechanical-anatomical analysis 
of activities; (1) physiology of activities. 

Methods and practice teaching, grade of at least C in practice 
teaching, class rank—upper four-fifths. 

Massachusetts ——Each local school committee makes its own reg- 
ulations concerning the qualifications of teachers in their schools. 

Michigan.—Graduate with a bachelor’s degree which includes 20 
semester hours of education with either a major of 24 semester hours 
in physical education and health and two minors in academic subjects 
or a minor of 15 semester hours in physical education and health, one 
academic major, and one academic minor. 

Minnesota.—For less than half-time work in physical education, 
the teacher must be a graduate from a four-year college and must have 
had 15 semester hours in physical education. Eight semester hours 
of the 15 must be in skills plus teaching technique, and the remaining 
7 semester hours in theory courses in health and physical education. 

For full-time work in physical education, (work requiring half 
or more of the teacher’s time), an approved four-year teacher-train- 
ing course of 36 semester hours in physical education in an institution 
approved by the State Department of Education is required. 

Mississippi—Recommends a 120-hour course which consists of 
21 semester hours of physical education and 18 semester hours of 
professional education. At present the approval of these teachers 
is left to the discretion of the high school supervisor. 

Missouri.—Baccalaureate degree with 18 hours of education 
courses and 24 hours of physical education courses which include 
work in health, physiology, physical activities, and recreation. 

Montana.—A degree from a four-year college. This degree will 
contain 22%4 quarter hours in education and 48 quarter hours in 
physical education. 
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Nebraska.—Complete a four-year college teacher-training course 
of study which includes a minimum of 15 semester hours in physical 
education. 


Nevada.—Bachelor of arts or bachelor of science degree which 
includes 18 semester hours of training in the field of professional 
education, including 4 semester hours of practice teaching. The ma- 
jority of the hours in educational subjects must be in the secondary 
field. 

New Hampshire.—Graduate of a standard post-secondary insti- 


tution designed to train teachers of physical education and complete 
12 semester hours of work in education. 





New Jersey.—An approved degree in a four-year physical educa- 
tion teacher-preparation curriculum, with 12 semester hours in Eng- 
lish language and literature, 12 in social studies, 6 in science, 18 
semester hours in the study of secondary education. 

New Mexico.—A college degree with appropriate majors and 
minors with a minimum of 10 semester hours in physical education. 

New York.—Approved four-year curriculum leading to the bac- 
calaureate degree including 18 semester hours in professional edu- 
cation courses and 36 semester hours of physical education. 

The special courses required are (time given in semester hours) : 

Prerequisites: General anatomy—2; general physiology—4; bi- 
ology—6 ; hygiene—2; elective science—4. 

Fields: Applied anatomy—2 to 4; physiology of exercise—2 to 4; 
physical inspection, first aid, and safety education—2 to 4; physical 
education for atypical children—3 to 4; physical education tests and 
measurements—3 to 4; community recreation—2 to 4; administra- 
tion, organization, and supervision of physical education and hygiene 
—4 to 6. 

Physical education skills and applied technics—14 to 16: (1) 
group games of low organization—men 2 and women 2; (2) dual and 
single games—men 3 and women 3; (3) group games of high or- 
ganization—men 3 and women 2; (4) rhythms and dances—men 2 
and women 4; (5) aquatics—men 1 and women 1; (6) gymnastics 
and stunts—men 3 and women 2. 

North Carolina——Thirty semester hours major in order to teach 
full time. Six to eight semester hours of biological and physical 
science, 6-8 semester hours of social sciences are recommended as 
prerequisites. Human anatomy and physiology—6 semester hours. 
Principles, organization, administration, supervision of physical edu- 
cation and health education—3-4 semester hours. Physical educa- 
tion skills and applied techniques—12 semester hours (group games 
of low organization, dual and single games, group games of high 
organization, rhythms and dances, gymnastics and stunts, aquatics). 
Individual corrective physical education—2-3 semester hours. Hy- 
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giene—3-4 semester hours. Methods and materials in health edu- 
cation—2-3 semester hours. 


North Dakota.—Bachelor’s degree with 16 semester hours in 
education and a minor or major in physical education. 


Ohio.—Graduation from a four-year college course which includes 
17 semester hours in professional preparation and minor of 16 
semester hours in health and physical education which shall be dis- 
tributed as follows: 

Principles, organization, and administration of health and physi- 
cal education—4. 

Theory and practice, including stunts, apparatus, tumbling, swim- 
ming, dancing, etc.—4. 

Theory and practice including athletic coaching in intramural and 
interscholastic athletics—4. 

Health education, including teaching of health and school health 
problems—4. 

A major in health and physical education consists of 40 semester 
hours. 

Oklahoma.—Ninety semester hours of college training, 10 
semester hours of which are in education courses, and 17 semester 
hours of which are in physical education courses, including: activity 
or participation courses—8 ; first aid—1; boy and girl leadership—2; 
anatomy—2 ; theory of activities including theory of intramurals—4. 

Oregon.—Baccalaureate degree with 37 quarter hours of pro- 
fessional education and 12 quarter hours each of physical education 
and health education. 

Pennsylvania.—Four-year teacher-training curriculum including 
18 semester hours of education and 30 semester hours in physical 
education courses, which should be equall, distributed among health 
education, physical education and theory, organization and admin- 
istration, and student teaching in health and physical education 
classes. 

Rhode Island—Graduate of a four-year college course which in- 
cludes 400 clock hours in education and 400 clock hours in physical 
education. 

South Carolina.—Major in physical education. Requirements now 
being revised. 

South Dakota.—Bachelor’s degree which includes 15 semester 
hours in education and 15 semester hours in physical education. 

Tennessee.—Graduation from a four-year college or university. 
Course must have included 27 quarter hours in education and at least 
18 quarter hours in physical education. 

Texas.—Sixty semester hours of college work which include 6 
in education and 8 in physical education, 2 of which are in the 
methods of teaching physical education. 
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Utah.—A college course of four years which includes 30 quarter 
hours in education, 8 quarter hours in health, safety, and physical 
education, together with a teaching major of at least 30 hours and 
a teaching minor of 18 hours. It is not required that the major or 
minor be in physical education, but it is strongly recommended. 

V ermont.—Baccalaureate degree in physical education. This 
degree must also include a minimum of 12 semester hours in educa- 
tion courses. 

Virginia.—Baccalaureate degree which shall include 6 college 
session hours (12 semester hours) in physical education and 9 col- 
lege session hours (18 semester hours) in teacher-training courses. 

W ashington.—Five-year course designed for the training of teach- 
ers. This course must include 24 quarter hours in education and a 
minor (18 quarter hours) in physical education is recommended. 

West Virginia —Graduate from a standard college with a mini- 
mum of 20 semester hours in education and 24 semester hours in 
physical education which shall include: anatomy, physiology, and 
kinesiology—4 ; health education and hygiene—4; principles, organi- 
zation, and administration of health and physical education—2; phy- 
sical inspection and correction of remedial defects—1; theory and 
practice of physical education—13; team sports—men 5, women 3; 
recreation activities—men 3, women 3; school and community ac- 
tivities—men 4, women 4; rhythms—men 1, women 3. 

Wisconsin.—Graduation from a four-year course which includes 
18 semester hours of education and a major of 30 semester hours in 
physical education. 

W yoming.—Graduation from a standard college or university, 
with 24 quarter hours in education and 221% quarter hours in physi- 
cal education. 


SUMMARY 


1. As there is little agreement among state laws as to certification 
of physical education teachers, a student preparing to teach physical 
education must select courses which meet the requirements of the 
state in which he desires to teach. It is almost impossible for a student 
to prepare to meet the requirements of all states during a four-year 
college course. 

2. In preparing the major’s curriculum in physical education, 
the committee should select appropriate courses so that the graduate 
could teach in any nearby state following additional courses in one 
summer school just preceding his job. 

3. In order to be eligible to be certified to teach physical educa- 
tion in all the states, an individual “who is physically and mentally 
fit to engage in teaching service” would be required to have the fol- 
lowing preparation : 

A total of 135 semester hours, ranking in the upper four-fifths of 


Ee ne = 











294 RESEARCH QUARTERLY 


the class, leading to a bachelor’s (four-year) degree in a standard 
(approved) college or university, including 24 semester hours in 
professional education (teacher-training) courses, 42 hours of pre- 
requisites, and specialization in physical education courses to the 
extent of at least 71 semester hours including: 


Prerequisites Semester Hours 
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Fields Semester Hours 


Practice teaching in physical and health education (grade of at least C) 6 
Applied anatomy (kinesiology) (mechanical-anatomical analysis of 
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Applied physiology (physiology of exercise) (physiology of activities) 2 
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Physical education for atypical children (corrective gymnastics)...... 3 
Physical education tests and measurements............0eeeeeeeee 3 
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Methods (techniques) of teaching team games. ...........2+ee000- 2 
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Nature and teaching (theory and practice) of play...........-..4+. 3 
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Theory and practice of rhythms and dances. .......-. eee eeeeeuvee 4 
Theory and practice of aquaties...........--.44. Bie Aidt nal a 1 
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PREREQUISITE UNDERGRADUATE WORK IN PHYSICAL 
EDUCATION NECESSARY TO ENTER CERTAIN 
GRADUATE SCHOOLS OF PHYSICAL 
EDUCATION 


University of California at Los Angeles.— 
1. A grade point average of 1.5 for his total undergraduate work. 


a —— 
== 





nt o-__ a the 








TEACHER CERTIFICATION IN PHYSICAL EDUCATION 295 


2. A grade point average of 1.75 for his upper division major 
curriculum. 


3. An equivalent of the major courses offered at the University 
of California. The major includes work in kinesiology, physiology 
of exercise, correctives, tests and measurements, technique of sports, 
administration of health, athletic injuries, administration of physical 
education, administration of community hygiene, first aid, etc. 


University of Southern California—An undergraduate major of 
at least 24 to 30 units in physical education to pursue the master 
or arts degree or a minimum of 12 units each in the fields of educa- 
tion and physical education to pursue the master of science in edu- 
cation degree. 

Columbia University—The possession of the bachelor’s degree 
from an approved institution of higher learning. Ifa student enters 
without a major or minor in physical education, he must complete 
at least 8 semesier hours credit before he can pursue an advanced 
degree in health and physical education. 

University of Iowa.—30 semester hours of undergraduate credit 
in physical education and allied subjects as follows: hygiene—6; 
anatomy—3; kinesiology—3; human physiology—6; theory and 
practice or techniques—12. 

The North Central Association requirements in education must 
be completed. If not it must be done in the graduate work. 

University of Illinois ——20 semester hours of approved under- 
graduate work in physical education, but students who present evi- 
dence of satisfactory experience in the field of physical education 
may have the requirement reduced. 

University of Michigan—A minor of 17 semester hours in phys- 
ical education, which should include physiology, hygiene, community 
recreation, student teaching, introduction to physical education, and 
activity courses. : 

New York University—A major in physical education is not 
required but it is recommended. The undergraduate work should 
include courses in anatomy and kinesiology, history and principles 
of physical education, hygiene, tests in physical education, skill tech- 
niques, practice teaching, administration, supervision and organiza- 
tion of health, physical education, and recreation, etc. 

University of Minnesota.—Previous work or experience in phys- 
ical education is required but the candidate must complete the fol- 
lowing undergraduate courses before he may obtain his master’s 
degree: 

Sciences courses: human anatomy, physiology, applied anatomy 
(mechanics of movement, kinesiology )—9 quarter hours. 

Physical education activities—12 quarter hours. 

Professional physical education courses—9 to 15 quarter hours. 
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Methods and directed teaching in physical education—9 quarter 
hours. 

Total: 39 to 45 quarter hours. 

University of Oregon.— 

1. Physical education laboratory—18 hours. 

2. Physiology, anatomy, or body mechanics—9 hours. 

3. Health education—12 hours. 

4. Principles of physical education, organization and adminis- 
tration of physical education, or tests and measurements—9 hours. 

5. Coaching group activities—6 hours. 

6. Training and conditioning or first aid—2 hours. 

7. Special techniques, or playground and community recreation 
organization—3 to 4 hours. 

8. Miscellaneous: dietetics, rhythmics, correctives, etc.—2 to 3 
hours. 

Total: 61 to 63 credit hours. 

George Peabody College for Teachers —Enough work in phys- 
ical education to fill the following group requirements: 

1. History of physical education, the principles of physical edu- 
cation, and organization and administration—6 quarter hours. 

2. Personal techniques, in skills, or the performance of various 
physical education activities—6 quarter hours. 

3. Methods of teaching physical education and coaching methods 
—6 quarter hours. 

4. Courses in health education and hygiene—6 quarter hours. 

Also human anatomy, physiology, or kinesiology or combination 
of any of these totaling at least 7 quarter hours. 

Springfield College-——Minimum of 20 semester hours in health 
and physical education background courses for master of education 
degree and 30 semester hours for master of physical education de- 
gree. The background materials include biology, physiology, anatomy, 
chemistry, and activities in physical education grouped into three 
areas: first, aquatics; second, gymnastics; third, major sports. The 
candidate must possess a good background of personal hygienic liv- 
ing, experience in competitive sports, camping, and other recrea- 
tional activities; a bachelor’s degree with scholastic standing better 
than average, high standards of ethical conduct, and a good physique. 

Syracuse University.— 


1. Bachelor’s degree from an accredited institution. 

2. An undergraduate major in physical education which in this 
state consists of 36 hours of physical education plus the basic sciences 
of chemistry, biology, human anatomy, and physiology. 

University of Texas——An undergraduate major in physical edu- 
cation which includes 6 semester hours of physiology and 24 semester 
hours of physical education courses of which 12 semester hours must 
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be junior-senior courses. Also 18 semester hours of education, 6 of 
which are junior-senior courses. 

Texas State College for Women.—A major in physical education 
or health which is similar to the major offered at this college. 

Wellesley College—A bachelor’s degree which includes the fol- 
lowing courses: chemistry one year if not taken in high school, psy- 
chology one semester, principles of education one semester, mammalian 
anatomy 4 to 6 semester hours, physiology 6 semester hours, French 
or German reading knowledge to be demonstrated in an examination 
given prior to admission. Six semester hours to be chosen from 
these fields: bacteriology, hygiene, physics, psychology, sociology. It 
is desirable to have completed before admission at least an elementary 
course in several physical education activities. 

West Virginia University ——A bachelor of science degree in phy- 
sical education which shall include courses in the theory and practice 
of physical education, theory and practice of recreation, health educa- 
tion, safety education, and other courses which furnish a background 
for physical education. 

SUMMARY 

1. Most graduate schools of physical education require the equiv- 
alent of their own undergraduate major as a prerequisite to graduate 
work, but a few of these require undergraduate courses which may be 
carried while the student is doing graduate work. These prerequisites 
include both background and allied subjects as well as physical educa- 
tion subjects. Therefore, it would be wise for the undergraduate to 
prepare himself for graduate work in a certain school by following, 
in general, the undergraduate physical education curriculum of that 
school. 

2. Many graduate schools of physical education allow substitution 
of courses or experience in physical education for certain prerequi- 
sites. Thus, in submitting records in making application for entrance 
in graduate work, it is important to state a description of each under- 
graduate course and an outline of all experience in physical education. 

3. In order to be able to enter all the selected graduate schools 
without having to carry further undergraduate work along with the 
graduate curriculum, the student would have to have the following 
prerequisites: a bachelor’s degree with a scholastic standing better 
than average from an accredited (approved) institution (of higher 
learning) with an under-graduate major in physical education of 
36 semester hours; also 18 semester hours of education, 6 of which 
are junior-senior courses. He must ‘possess a good background of 
personal hygienic living, experience in competitive sports, camping, 
and other recreational activities; high standards of ethical conduct 
and a good physique; and successful completion of the following 
subjects. 
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Allied subjects: (1) biology, (2) human (mammalian) anatomy 
—4 semester hours, (3) human physiology—6 semester hours, (4) 
hygiene—6 semester hours ,(5) administration of community hygiene, 
(6) psychology, (7) sociology, (8) chemistry, (9) physics, (10) 
bacteriology, (11) dietetics, (12) French or German (reading 
knowledge). 

Physical education subjects: (1) directed (student) teaching in 
physical education—6 semester hours, (2) applied anatomy (kinesi- 
ology )—3 semester hours, (3) body mechanics (mechanics of move- 
ment), (4) correctives, (5) tests and measurements in physical edu- 
cation, (6) first aid (athletic injuries), (7) safety education, (8) 
training and conditioning, (9) introduction to physical education, 
(10) history of physical education, (11) principles of physical edu- 
cation, (12) health education, (13) playground and community recre- 
ation organization, (14) physical education laboratory (skills or per- 
formance of various physical education activities) (theory and 
practice or techniques)—12 semester hours, (15) aquatics, (16) gym- 
nastics, (17) major sports, (18) rhythmics, (19) special techniques, 
(20) coaching (group activities) methods, (21) methods of teaching 
physical education, (22) theory and practice of recreation, (23) com- 
munity recreation. 
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The Brace Scale Used With Young 
Children 


By VERNETTE S. VICKERS 
LILLIAN Poyntz 
and MaBet PoTTriNGerR BAUM 


Department of Child Hygiene 
School of Public Health, Harvard University 


Hygiene, Harvard School of Public Health, has been studying 

and observing various phases of the growth and developmental 
processes of a group of approximately three hundred children.’* 
In 1938 several members of the Staff wanted a measure of motor 
ability to relate to other measures of development. After consider- 
ation of the available tests, the Brace scale for measuring motor 
ability? was selected. Although the Brace scale is not designed for 
children below the fourth grade, it was thought possible to use it 
with certain modifications. As the progressive difficulty of the tests 
was found to be very rapid for the younger children, the entire scale 
of twenty tests was used. By using all the tests in both Forms M 
and N it was possible for even five-year-old children to have enough 
successes to sustain their interest. 


ADMINISTRATION OF TESTS 


The tests were administered to a group of children between the 
ages of five and nine years by two examiners with experience in 
directing and supervising young children. A trial period of two 
months was allowed for the two examiners to become proficient, 
both in demonstrating and in scoring the tests. During the trial 
period, certain modifications were made in the administration and 
in the scoring of the test. 

The test of “Raising to Sitting’ (Test No. 3, Form M) was 
omitted, and the result of the child’s performance on a somewhat 
similar test at the orthopedic examination was substituted. 

After all the children had had the test once, it was decided to 
allow each child to choose his own direction of jumping (Test No. 
7, Form M, and Test No. 15, Form N). A study of the results at 
that time showed no appreciable difference in performance in the 
two directions. 

Test No. 10 (Form M—Jumping Over the Other Foot) was 
omitted for fear of injury to the child. 


Fu the past ten years the Staff of the Department of Child 





*Superior figures refer to Bibliography at end of article. 
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The children at the younger ages revealed an amazing ignorance 
as to the meaning of various parts of the body. Knees, elbows, 
chest, and heels all had to be pointed out repeatedly. Explanations 
were expanded to meet individual needs, and often more than one 
demonstration was given. The aim was to secure the maxinium per- 
formance of which the child was capable and to be sure that failure 
was due to lack of ability rather than to lack of comprehension. 
Improvement was noticeable as the child understood more fully, but 
as soon as he seemed to have the idea, repeated trials showed no 
further improvement. 

During the trial period, it was decided that if only passes and 
failures were recorded, less would be learned of the individual dif- 
ferences in performance and of the improvement likely to occur with 
age. Furthermore, great differences in the type of failure were 
observed. For these reasons, a six-point scale was worked out for 
the tests: 


=A poor attempt. 

= A fair attempt, both as to comprehension and performance. 
= A good try. 

4 = Passed considering age; form not perfect. 

5 = Passed by Brace’s standards. 


The examples which follow will demonstrate the method of apply- 
ing the six-point scale. 








Test 5 4 3 2 1 0 





Jumping and Full 
turning turn %2/3 WA Y Off balance 
Lacing 5 sec. 4-5 3 2 sec. 1 sec. No balance or 
fingers steady sec. sec. —l inch —2-3 in. more than 3 in. 
Rocking 5 sec. 3-4 2 1 sec. Momen- Unable to start 
onto sec. sec. tarily 
hands 
Left foot, 10 sec. 8-9 6-7 4-5 sec. 2-3 sec. 1 sec. or less 
eyes shut sec. sec. 





The modified directions for each test, in the order in which they 
were given, follow: 

1. “You are going to walk on this crack in the floor, putting 
your heel down so it will touch the toe of your other foot. Watch. 
Now you do it. Be sure your heel touches your toe every time.” 

2. ‘Now stand in the middle of the mat with your feet apart. 
Watch. Jump up, clap your feet together and land with them apart.” 

3. “Fold your arms behind your back. Kneel on both knees like 
this. Now rock back up.” 

4. “Make a bridge like this, your hands and feet on the mat. 
Now bend out your elbows, and put your chest on the mat three 
times, not your tummy, just your chest; one up, two up, three up!” 
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5. “Squat down on the floor with your knees out like this. Put 
your hands on the floor in front. Watch. See? I jumped up and 
landed on my heels, with my toes up, and threw my arms up and 
out. Now you count while I do it three times; then I'll count for 
you.” 

6. “See that black square on the mat? Stand in it, facing me 
with your feet together. Now let’s jump one-quarter around, so 
you'll be looking at the door, like this, keeping your feet still when 
you land. Now look at me again. This time, jump half way around, 
so your back will be toward me. Now face me again, and this time 
let’s see how far around you can go. Remember to keep your feet 
still when you stop.” (If the child was unsteady at either the quarter 
or the half way point, the rest of the test was omitted.) During 
the period when jumping in both directions was measured, both 
tests were given at this time. 

7. “Stand on this foot. Put the other behind your knee, and 
hold your foot in your hand.” (Demonstration and assistance) 
“Bend and touch the other knee to the floor; come up again, being 
sure to keep hold of your foot. I'll hold your hand once to help 
you. Now see if you can do it alone.” 

8. “Watch me. See? I am going to jump up and slap both 
heels with my hands. Now you do it.” 

9, “Let’s see how high your nose is.” (Measuring with hands) 
“Now see if you can kick my hand.” 

10. “Put both hands on the mat close to this foot, and stick 
your other leg out in back of you, like this. Now bend over and 
touch your head to the mat. Push up with your hands, and then 
put your other foot down slowly.” (If the child dragged his hands 
along the mat, he was asked to do it again and told to give one 
big push with his hands.) 

11. “Put your hands together; now put them between your 
knees and around back of your ankles; now lace your fingers to- 
gether in front like this. Now let’s count 1-2-3-4-5.” (If the child 
lost his balance when his hands touched, he was asked to do it 
again and see how long he could stay without losing his balance.) 

12. “Kneel on both knees with your toes stretched out in back 
of you. Now swing your arms and jump up.” (If he couldn’t get 
the idea of jumping but stepped up, he was shown how to make 
small jumps on his knees and then asked again to jump to standing. ) 

13. “Cross your arms like this. Now cross your feet like this. 
Sit down. Come up again.” 

14. “Stand on your left foot. Put the other foot against this 
knee (showing and helping, if necessary), with the knee pointing 
at the door. Put your hands on your hips. Shut your eyes, and 
we will count to see how long you can stand still.” 
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15. “We are going to pretend that you are a chicken. Squat 
down. Put your hands on the mat between your knees.” Then the 
child was told, “Make a shelf of your arms, tip forward and pick 
up your feet,” or, “Squeeze your knees with your elbows; now rock 
forward and pick up your feet.” (Often the directions were ex- 
pressed both ways. This was the most difficult test to explain in 
language. ) 

16. “Stand on your left foot, and stick your right foot out in 
front of you. Sit down on your heel; come up again. Let me hold 
your hands the first time to help you. Now, do it alone.” 

The test was given twice, six months apart, to 137 children, 72 
boys and 65 girls, between the ages of 5 and 9 years. A total 
numerical score was calculated, using the 6-point scale. In addition, 
the 4’s and 5’s were totaled to give another score. It was thought 
that this latter method might be more comparable to the scoring used 
in the Brace Test. The 5’s were based on the usual method of 
scoring, while the 4’s were a partial correction for the ability of 
young children. A correlation was determined between the total 
score and the partial score. The correlation for girls was +.95 and 
for the boys, +.94. These results would indicate that there was 
little choice in the methods of scoring. The scoring of only 4’s and 
5’s would certainly be the shorter method and might well be used 
where time is an important factor. 

Correlations were done for both the total score and the partial 
score to determine the reliability between the tests given at a six 
months’ interval. The correlation between the first and second test 
gave a result of +.87 for the total score and +.88 for the partial 
score. These correlations were judged to be high enough to justify 
obtaining an average score for each child. 

Distributions of the scores by sexes and by age were made, but 
these resulted in units too small for significant findings. As no 
consistent sex difference was found at these ages, the boys and girls 
were combined. The medians for the nine different age groups in- 
dicated that they could be condensed to three age groups. The 
youngest group included 49 children whose average ages* were be- 


TABLE I 
RANGE AND PERCENTILES FOR ToTaAt Score 








Percentiles 











Age Group Low 10 25 50 75 90 High 
ELLEN TOT 9 206 34 4 49 56 64 
Ee 20 38 #+%48 54 ‘59 ~ 65 72 
ES ES eee > @©& FTF @egegiin 76 





* All children were examined within two weeks of their year or half- 
year birthdays. Therefore, the quarter year is used because the scores were 
averaged. 
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TABLE II 
RANGE AND PERCENTILES FOR PARTIAL SCORE 








Percentiles 








Age Group Low 10 25 50 75 90 High 
iia dicsiirncesictpeniingnindeneeninniuese 4 7 2 2 2&2 #& 44 
i a RN eRNRAR 6 18 25 35 44 ~ 52 66 
SN iilicdaciivicatgntenconsttned “ur UFC HC SC 70 





tween 514 and 6% years. The second group included 61 children 
between 634 and 734 years and the oldest group of 26 children whose 
ages were between 814 and 834 years. 

Tables I and II show the range and percentiles for the total and 
partial scores. 

The percentiles were used to divide the children into five groups. 
Each child was given a rating from his total and his partial score. 
The ratings were the same in 83 per cent of the cases and never 
varied by more than one interval. Approximately the same per- 
centage changed their places up or down. The rating nearer the 
average was assigned except in six cases, where careful inspection 
of the score between the percentile points, plus the subjective knowl- 
edge of the child, indicated that the lower or the higher rating was 
a better index of that particular child’s ability. The final ratings 
given were excellent, good, average, fair, and poor. 


Ratings Percentile Equivalent 
Excellent Above the 90th 
Good Between the 75th and 90th 
Average Between the 25th and 75th 
Fair Between the 10th and 25th 
Poor Below the 10th 


In the final analysis only three classifications of motor ability 
were used. The first group consisted of the twenty-six children who 
received a final rating of excellent or good, the second group of 
seventy-eight children received average ratings, and the thirty-three 
children with ratings of fair or poor made up the third group. 

Various measures of development which might be related to 
motor ability were tested by chi-square to determine if there were any 
statistically significant relationships. These measures included esti- 
mates of structural development and general health made by the 
pediatrician, a rating of intellectual ability and an estimate of over- 
or underweight based on the Pryor Width-Weight Tables.2 A pos- 
ture grade, estimates of leg and abdominal muscles, as well as a 
general orthopedic rating were also available. When tables were 
tested by chi-square, no significant association was found between 
motor ability and general health, structural development, posture 
grade, estimate of leg muscles, or general orthopedic rating. The three 
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other factors which will be discussed in more detail were found to 
have a positive association with motor ability. 

The children at the Center had psychometric tests starting at 
three months. No test results under two years were used in de- 
termining the child’s rating of intelligence for this study. The tests 
used were the Minnesota Preschool Scale,* the Stanford Revision 
of the Binet-Simon Scale,® the Revised Stanford-Binet Scale,® and 
the Developmental and Intelligence Scale developed by Dr. Psyche 
Cattell’? at this Center. The number of tests for each child varied 
between four and seven. The five-point scale for intelligence, sim- 
ilar to the one developed for motor ability, was based on the scores 
of all the children who have been studied at the Center. 














Score I.Q. Equivalent Ratings (for this study) 
5 NN UN a ac ph High 
4 ce i | ee High 
3 ES | Se ae Average 
2 Ny OE TO nnn cece cceccereeneeee Low 
1 J JOP ga | |<, Se Bed Exe ee eee Low 
TABLE III 
Motor ABILITY AND INTELLIGENCE 
Motor Ability Intelligence 
Low Average High 
SID sititecinseabbsiinspnin ES READE OR ANTI ES 2 16 8 
RR eset Ae Me ee nde 17 41 20 
LO Ree Cle renee a cy ae eee een 12 15 6 





When Table III, for intelligence and motor ability, was tested by 
chi-square the relationship was positive but not statistically signifi- 
cant ; that is, it is quite possible that the increase of motor ability with 
increasing intelligence which is observed may be a relationship due 
only to chance. However, if only the children who made a high or 
low score in motor ability are studied for intelligence, we find that 
there is a significant relationship between high intelligence and good 
motor ability, and inversely, a low rating in both intelligence and 
motor ability. 

An examination of the histories of the eight children who seemed 
to contradict this general tendency present interesting findings. One 
of these is a twin whose psychometric tests have not been entirely 
satisfactory. Observation and subjective evaluation of her intelli- 
gence and reports of her school work do not indicate that she is as 
markedly different from her twin sister and her brother as the tests 
would indicate. Although the second child has a median I.Q. of 98, 
which places him in the low group, his last two scores were well 
within the average range. 
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Six children were rated high in intelligence but received low 
ratings in motor ability. Two of these children were markedly over- 
weight and had poor abdominal muscles. A third child had very 
poor abdominal muscles. The three other children had fair abdom- 
inal muscles and were not overweight. One of these children at 8 
years was reported by the mother to prefer quiet play and had to 
be forced to go out and play in the yard. A second child was also 
reported by the mother to prefer quiet play and not to manage his 
body as well as his brother and to be better in using his hands than 
his body. The third child was reported as timid, self-conscious, and 
clumsy at the motor ability test. Of this group of six children, three 
are apparently below average in a desire to perform large motor 
activities. The other three were handicapped by poor abdominal 
muscles, plus the fact that two of these were obese as well. 

The weight of the child was compared to the expected weight 
calculated from the Pryor Width-Weight Tables. The majority 
(72 per cent) of the children were found to be not more than two 
pounds over their expected weight or more than four pounds under 
their expected weight. The children -were divided into three weight 
groups: overweight if their weight exceeded their expected weight 
by more than two pounds, underweight if they were more than four 
pounds under their expected weight, or satisfactory if they fell be- 
tween these two groups. The three weight groups were compared 
for motor ability. A very significant relationship was found which 
indicated that the children who did well on motor ability were not 
overweight, even by this rather strict interpretation. 


TABLE IV 


Moror AsILIty AND WEIGHT 








Motor Ability "Weight 





Over Satisfactory Under 
ee a eee Sees weer 0 21 5 
NE ed oe cate tags casera ces 5 60 13 
gc caindiathuchscpbhadianainceapaenie 11 18 4 








The abdominal muscles were rated by two different methods. 
The child was observed as he raised his trunk from a recumbent 
position ten times, with his hands behind his head and his knees 
held. A grade from 1 to 5 was assigned, depending upon the diffi- 
culty with which it was accomplished (1==poor ; 5= excellent). An- 
other grade was given based on the difficulty with which the child 
flexed his trunk against gravity when supported at the pelvis with 
his legs around the examiner’s waist. It has been found that the 
two methods of scoring correlate very well. While theoretically 
there are five possible ratings for abdominal muscles, actually only 
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a small percentage received a grade of 4 or 5. However, these 
ratings may not have been too severe when one considers the num- 
ber of children in the group who had large pot bellies and poor 
posture, both of which are undoubtedly related to poor abdominal 
muscles. 

For the purposes of this study, the children have been divided 
into three groups in respect to their abdominal muscles. The few 
who received good or excellent ratings were combined with the 
average group and the final groups were called poor, fair, and 
good. The relationship between abdominal muscle rating and motor 
ability when tested by chi-square showed a positive and very signifi- 
cant relationship between good abdominal muscles and high rating of 
motor ability (Table V). 


TABLE V 


ABDOMINAL MUSCLES AND Mortor ABILITY 











Motor Ability Abdominal Muscles 
Poor Fair Good 
i a a 2 10 14 
ERE RE a ees ee ee 18 30 30 
pee “2 SOUS ena Oho a eee 16 13 4 





The exceptions included two children who had poor abdominals 
and received a high rating on motor ability. One of these children 
is among our highest ten per cent in intelligence and is interested 
in large motor activities, while the other child is of average intelli- 
gence. Both children were near their expected weight. The other 
exceptions were the four children with good abdominal muscles who 
received low ratings in motor ability. Two of these children were 
overweight, and a third child was below average in intelligence. 
The fourth child had average intelligence and was near his expected 
weight. 

Seven pairs of siblings were included in the study. These re- 
lated children were compared to ninety-two unrelated children to 
see if there appeared to be a familial pattern for motor ability. The 


TABLE VI 


DIFFERENCES IN SCORES OF PAIRED GHILDREN 














Points Unrelated Siblings 
0 12 (26%) 18 (67%) 
1 17 (37%) 4 (15%) 
2 15 (33%) 3 (11%) 
3 1 ( 2%) 2 ( 7%) 
4 1 ( 2%) 0 
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results of this comparison were tested by chi-square and showed that 
there was a definite likelihood that siblings are more alike in motor 
ability than unrelated children matched by consecutive case numbers. 

A difference of one point between scores did not seem to be 
significant, but the five pairs of siblings who showed a difference of 
two or three points were examined in more detail. In each case 
the sibling with the higher score had better abdominal muscles; in 
three cases they had higher intelligence and in one case the child 
receiving the lower score was overweight. 

It is suggested that a study of a selected group of children might 
prove helpful in determining whether or not the Brace Scale does 
test “that ability which is more or less general, more or less inher- 
ent and which permits an individual to learn motor skills easily and 
to become proficient in them,” as Brace * defines motor ability. If 
the children were selected for above average intelligence, good ab- 
dominal muscles and were not overweight, it would eliminate the 
possibility of the reverse of these factors influencing their perform- 
ance. The scores of the Brace Test might then be correlated with 
the young child’s performance in a number of large motor skills 
such as swimming, bicycling, bouncing balls, roller skating, rope 
jumping, 50-yard dash, and broad jumping. By holding constant 
three of the factors which our study shows do influence performance, 
differences in motor ability should be found. 


SUMMARY 


1. The Brace Scale with certain modifications and with simpli- 
fied directions was administered to a group of 137 children between 
the ages of five and nine years. 


2. A final rating of high, average, or low was assigned to each 
child, and these ratings were correlated to various measures of de- 
velopment. 


3. Three variables were found to be related to motor ability, as 
measured by the Brace Scale. A high score of motor ability was 
associated with good abdominal muscles and high intelligence and 
found to be inversely related to obesity. 


4. Siblings and twins were found to be more similar in perform- 
ance than were unrelated children. 


We wish to acknowledge the constructive assistance of Mrs. Lucille Wash- 
burn Fuller of Boston University and of the various members of the Staff. 
We are especially indebted to Miss Jane Worcester of the Department of 
Vital Statistics, Harvard School of Public Health. 
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Certain Implications of the Sickness Records 
of White and Colored Public 
School Pupils 


By H. T. Taytor 


Supervisor of Physical Education 
Public Schools, Louisville, Kentucky 


OMPARISONS of similarities or differences between racial 
eo or social groups living under similar circumstances and closely 

associated as to the elements of time and place may be of 
value if the findings depict a true picture of the results of the influ- 
ences of life upon the groups involved and provide some opportunity 
for corrective measures where definite need is indicated. 

It was the writer’s privilege to record the absences caused by 
sickness of a fairly representative group of pupils in the white and 
colored divisions of the Louisville Public Schools during the school 
year of 1938-1939. The numbers observed were not equal in totals, 
but they did represent approximately 20 per cent of the average 
school attendance for the year. The record in each group is based 
on the records of all grades, kindergarten through the twelfth, with 
the numbers in each grade representing approximately 20 per cent 
of each grade total for each month. 

This survey or record was compiled for nine school months, 
September through May, and consisted of the daily, weekly, monthly, 
and total absence reports and causes of absence for each grade in 
each division, white and colored. While the totals for white and 
for colored pupils were separate, it was possible to combine them 
for certain grand totals so that the amount of deviation from the 
average could be determined. Also, the records of boys and girls 
were kept separate except in a few instances where certain informa- 
tion was desired. 

Sickness, as a cause of absence, represents 79.7!* per cent of the 
total white absence and 58.91 per cent of the total colored absence. 
This marked difference in the percentage of absence between the 
two groups is apparent from general school records for the year. 
In these totals or percentages, however, accidents as a cause of 
absence are included, so that they must be deducted to obtain a true 
picture. Accidents, in the group observed, accounted for only 10 
per cent of the absence in the white division and for only 6 per cent 


* Superior figures refer to Bibliography at end of article. 
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in the colored division,” so the relative proportions are not affected, 

The following characteristics of absences were considered: the 
number involved, the cause, the length of absence, seasonal trends, 
and grade trends. Conclusions or recommendations were based on 
the results of the data and on certain known facts bearing on the | 
lives of the individuals observed. | 

As to the relative per cent of absences in the two divisions, that 
is, the relationship of the number of days lost as compared to the 
actual number observed during the year, there were an average of 
7,196 white pupils and 1,757! colored pupils under observation each 
month. The white pupils had 18,112! individual absences, an aver- 
age of 2.52, and the colored pupils had 1,309 individual absences, 
an average of .74 absences per observed pupil. 

This marked difference in the relationship of the average number 
of absences per observed pupil in each group is an indication of 
attendance, at least. It might mean that there is less sickness among 
the colored pupils as a whole or that minor sicknesses are disre- 
garded, although both groups were subject to similar controls. 

The actual causes of absence, that is, specific sicknesses and their 
relative effects on the white and colored pupils, were as shown in 
Table I. 














TABLE | 
CAUSES AND Per CENT ABSENCE FroM First TEN SICKNESSES 

Sickness White Colored 
Nee icin 45.98 “41.07 
“hae RS et aE ee ane Ae se 11.14 5.78 
SE RE ES EE I tae Oe ae es Peer 8.06 7.95 
NE CS oc hae i aac cea gad 6.96 8.30 
NN a i ae 5.15 4.18 
eS a ET a SSD OE Meee Semen cee ene ee Se a eI 2.40 3.21 
ANE ESSERE INSEL 2 aN ale a ee) eee 2.08 2.86 
1 EE EDEN ara ene en er ee E 1.63 1.75 
SS SEEDS OSES TONER A OE SCORE RES Sn ena 140 #-ceuem 
I te  lauilicces LSS 0tti (te 
SLES ESE TSA NEVE TIINs eet eR OO NE ly , 2.86 
I a a cl i ase isang 1.68 
De ee eee eee 13.81 20.36 

a tk al — ee 100.00 100.00 








There is no particular difference in the type of illness causing 
absence or in the relative per cent of absence due to any particular 
disease in either group. Eight of the first ten causes of absence are 
the same, and the other two are similar and of little importance. 

It is interesting to note that respiratory diseases for the combined 
group accounted for 63.32 per cent of all absence. All others there- 
fore accounted for only 36.68 per cent.!_ Inasmuch as the causes of 
absences in both groups are practically the same and the relative 
liability to these sicknesses is similar, it would seem that both groups 
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have this much in common. They are affected by the same sick- 
nesses at similar ages under fairly similar conditions. 

The average length of absence in the two divisions portrays an- 
other picture. There were 19,403 individual absences in the white 
group which resulted in a loss of 41,901 days, while in the colored 
group there were 1,439 absences and a loss of 5,841 days.? 

The average length of absence for white pupils for the period 
of observation was 2.15 days, while the average length of absence 
for the colored pupils was 4.05 days.2, Comparing these figures with 
the total number of absences for the group, we find that while the 
colored pupils did not have as many absences per observed pupil, 
the average length of their absence was nearly twice as long as that 
of the white pupils. Inasmuch as the causes of absence, which will 
be discussed later, were the same, they were not a factor in this 
comparison. 

Seasonal trends in absence for both the white and colored pupils 
follow a fairly similar pattern. That is, absence due to sickness is 
rather light in September but increases each month until early in 
March. The rate of increase among white pupils indicates approxi- 
mately twice as many individual absences in December as in Sep- 
tember and three times as many in March, while the colored pupils 
had a slight increase in December, not more than 15 per cent, and 
barely twice as many absences in March as in September. In May, 
with the return of warm weather and outdoor activity, the colored 
pupils’ absences decreased to a lower level than September, but the 
white pupils had nearly twice as many as in September. As a whole, 
the colored division does not have the relative proportion of in- 
creased absence through the winter months and seems less affected 
by seasonal variations. 

Considering the liability and ratio of absence due to sickness in 
the various grades, the combined totals for both groups show that 
the kindergarten has the largest number of absences, .60 per observed 
pupil, and the seventh grade the least number, .17.? 


TABLE II 


THE AveRAGE NuMBER oF ABSENCES Per Osservep Pupit IN Each GRADE 
FOR THE SCHOOL YEAR 


Ketn, 1 . 3 «* = &« * &£ tas = 
np 4M 27 eB MBM Res Ss a 2B 2 











From the kindergarten through the twelfth grade there is a 
steadily declining rate of absence broken only at two levels, namely, 
the fourth and eighth grades. At these two levels, grade four, aver- 
age age 8% to 914 years, and grade eight, average age 12% to 
13% years, we find two periods of physiological development affect- 
ing the general health of these individuals so much that it is reflected 











312 RESEARCH QUARTERLY 


in the attendance records of the public schools. Since there were no 
new causes or particular features of this absence beyond the number 
of individuals affected, we may conclude that these are the two 
periods in the lives of pupils during which growth, change, and 
other circumstances make them more liable to the average child- 
hood sicknesses. The main difference was the general tendency of 
the white pupils to maintain a high per cent of absence throughout 
the year in all grades, approximately three individual absences to 
one for the colored group. 

Throughout the period of observation it was apparent that girls 
in both groups had a distinct tendency toward a greater number of 
absences although these absences were for shorter duration than thove 
of the boys. The combined totals of white and colored pupils indi- 
cate an average of .23 absences for boys and .30 absences for girls, 
while the average number of days lost per absence was 2.36 for boys 
and 2.27 for girls? One particular contrast occurred in the rela- 
tionship of the average number of days lost per absence. The white 
boys lost an average of 2.27 days per absence for the period of 
observation, while the white girls lost 2.10 days. In the colored 
division the boys lost an average of 3.78 days, and the girls lost 
4.27 days.* While this deviation is rather minor it serves to illus- 
trate a particular group characteristic. 

To summarize briefly the findings of this particular study, we 
might list the five main criteria with their similarities or differences 
as they have been discussed : 

1. Number of absences—The white pupils average three absences 
for each absence in the colored group. 

2. Causes of absence—They are almost identical in name as well 
as proportion throughout the period of observation for all grades. 

3. Length of absences—The colored pupils lose nearly twice the 
amount of time per individual absence as the white pupils. 

4. Seasonal trends—There are no particular differences either in 
causes of absence or seasonal variation throughout the period. 

5. Grade trends—Both groups followed the same general pattern 
of sickness and days lost. 

In conclusion, there are two interesting details in the findings 
which administration might study more closely since they affect the 
attendance as well as the general welfare of all pupils. 


First, the small number of absences caused by sickness among 
the colored pupils speaks well for their resistance to average causes 
of infection. 

Second, the length of absence among the colored pupils needs 
further interpretation. This may be due to lack of proper medical 
care at home, lack of resistance when the individual finally becomes 
sick, economics, or general environment. Additional data might 
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furnish more exact information as to what particular influences 
affect these pupils and determine the possibility and nature of cor- 
rective measures. 

REFERENCES 
1. Annual Report, Attendance Department, Louisville Public Schools, 1938- 
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2. Taylor, H. T., “Administrative Implications of Health and Safety Records 
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An Analysis of the Physical Education 
Programs of the Minnesota 
Secondary Schools 


By Harorp K. Jack 


Supervisor, Health and Physical Education 
Minnesota State Department of Education 


ditions which are not under the control of the teacher. Each 
school has its own problems which affect the caliber of instruc- 
tion or which limit the possibilities of ever developing a fully com- 
plete and desirable program of physical education. An analysis of 
some of these factors should throw light upon the situation and 
indicate to some degree the possibilities for program improvement. 
The research on which I am reporting is being conducted at the 
present time. The results recorded in this paper are, of course, pre- 
liminary to the final report. Since the collection of data is not com- 
plete, only tentative conclusions can be drawn. However, the per- 
centage of returns is sufficiently large so that the final situation 
should vary little, if any, from that reported. 


Preitions wt education programs depend upon a number of con- 


GENERAL PURPOSE 


The purpose of this study is to analyze selected factors of the 
physical education programs in the Minnesota secondary schools in 
order to discover the relationship that exists between those factors 
and school enrollment, and further to discover the range of program 
and type of activities contained within the physical education pro- 
grams. 


PROCEDURE 


Collection of Data——Data for the study were obtained from rec- 
ords in the State Department of Education and from two special 
report forms which were sent to public secondary schools in the 
state. Records in the State Department of Education which were 
utilized included the individual schools’ annual reports in health and 
physical education, the teachers’ daily program cards in physical 
education, and the annual county superintendents’ reports to the 
State Department of Education. The special reports were known 
as Form A and Form B. Form A listed among many items, the 
following : 

1. Grades in which physical education is required. 
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2. Grading system used in physical education. 

3. Towel service. 

4. Size of playground. 

5. Location of playground. 

Form B obtained information on the program conducted by the 
teachers. One form was completed by the boys’ instructor and a 
second form was completed by the girls’ instructor. 


Treatment of Data—The schools in the state were divided into 
four groups based upon enrollment in grades nine through twelve. 
The enrollment groups selected were: 

1. Schools with enrollments up to and including 80 pupils in 
grades nine through twelve. This group included 91 schools. 
Seventy-three schools, or 80 per cent, have reported to date. 


2. Schools of enrollments from 81 up to and including 200 pupils 
in grades nine through twelve. This group included 235 schools. 
Two hundred and three schools, or 87 per cent, have reported. 


3. Schools of enrollments from 201 up to and including 400 pupils 
in grades nine through twelve. This group included 97 schools. 
Eighty-eight schools or 91 per cent have reported. 

4. Schools of enrollments above 400 pupils in grades nine through 
twelve. This group included 54 schools. Forty-six schools or 85 
per cent have reported. 

Schools in the three large cities (Minneapolis, St. Paul, and 
Duluth) were not included. 

Distribution tables were prepared for all factors and the number 
of schools in each category was obtained. The situation studied 
included grades seven through twelve although schools were classi- 
fied into the four groups on the basis of enrollments in grades nine 
through twelve because the latter enrollment figures more accurately 
classify the schools. 


RESULTS 
Number of Required Years of Physical Education—The number 


of years that physical education is required of boys and girls in the 
schools of each of the four groups is given in Tables I through IV. 


TABLE I 


PERCENTAGE OF ScHoots WitH 1-80 ENROLLMENT REQUIRING PHYSICAL 
EDUCATION THROUGH THE TENTH, ELEVENTH, AND TWELFTH YEARS 











Years Required Boys Girls 
Through 10th year 66 67 
Through 11th year 4 4 


Through 12th year 30 29 
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TABLE II 


PERCENTAGE OF ScHoors WitTH 81-200 ENnroLLMENT REQUIRING Puysicaz 
EpUCATION THROUGH THE TENTH, ELEVENTH, AND TWELFTH YEARS 














Years Required Boys Girls 
Through 10th year 84 85 
Through 11th year 3 3 
Through 12th year 13 12 





TABLE III 


PERCENTAGE OF ScHOOLS WitH 201-400 ENROLLMENT REQUIRING PHYSICAL 

















EpUCATION THROUGH THE TENTH, ELEVENTH, AND TWELFTH YEARS 
Years Required Boys Girls 
Through 10th year 85 84 
Through 11th year 3 3 
Through 12th year 12 13 








TABLE IV 


PERCENTAGE OF SCHOOLS WitTH Over 400 ENROLLMENT REQUIRING PHYSICAL 
EpUCATION THROUGH THE TENTH, ELEVENTH, AND TWELFTH YEARS 














Years Required Boys Girls 








Through 10th year t—(‘i:~™S 72 . 72 
Through 11th year 11 11 
Through 12th year 17 17 








Since physical education is required up through the tenth year 
by law, it is mandatory for each school to offer physical education 
in at least the first four years in grades seven through twelve. The 
number of schools offering physical education through the eleventh 
grade and through the twelfth grade is therefore significant. An 
analysis of the data indicates that with the exception of the largest 
schools there is little difference in the percentage of schools in each 
group offering physical education through the eleventh grade instead 
of through the tenth grade. A favorable difference of seven per- 
centage points represent the difference. 

The percentage of secondary schools offering physical education 
through the twelfth grade indicates that the schools in the smallest 
enrollment group require physical education through the twelfth 
grade more often than do the schools in the other three groups. 
Twenty-nine to 30 per cent of the schools in this group require 
physical education throughout the secondary school while only 12 
to 13 per cent of the schools in the two middle groups require phys- 
ical education through the entire secondary school. Seventeen per 
cent of the schools with enrollments of over 400 pupils require phys- 
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ical education through the twelfth grade. The difference is decidedly 
in favor of the smaller schools. 

Grading Systems Used.—An analysis of the grading systems in- 
dicates the following types of marking systems in vogue for physical 
education (see Table V.) It was also established that all schools 
used the A-F system or its numerical equivalent in all academic and 


vocational subjects. 
TABLE V 


PERCENTAGE OF ScHoots USING VARIOUS MARKING PLANS 








Enrollment Groups 








Type of Grades 1—80 81—200 201—400 401 plus 
A—F 60 60 61 65 
U and S 19 30 32 33 
None 21 10 7 2 





There is little difference in the percentage of schools in the various 
groups using the grading system of A through F or numerical equiva- 
lents. The percentages range between 60 per cent and 65 per cent. 
It is significant that the larger the school the less often are no marks 
given in physical education but an analysis of the situation indicates 
that there is not much difference between no mark given for physical 
education or a mark such as S or U. In both cases physical educa- 
tion is differentiated from the other subjects in the curriculum and 
the inference to pupil and teacher is that physical education is not as 
important or vital as the academic and vocational subjects. 

C. Towel Service 

Schools offering a towel service to pupils represent in Group I, 
4 per cent of the schools; in Group II, 9 per cent of the schools; in 
Group III, 14 per cent of the schools; and in Group IV, 35 per cent 
of the schools. This study indicates that as schools progress in size 
the percentage offering a towel service to pupils increases. 

D. Size of Playground 

An analysis of the data indicates that the range in size of play- 
ground varies little with the size of school. The sizes of playgrounds 
available for physical education for all schools are of interest. They 
are indicated in Table VI. 











TABLE VI 
SizE OF PLAYGROUNDS AS EXPRESSED IN SQUARE Rops 
Size of Playground Per Cent of Schools 

0- 99 15 
100 - 199 17 
200 - 299 12 
300 - 399 14 
400 - 499 10 
500 - 599 7 
600 - 699 5 


above 700 20 
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About one-third of the schools have playgrounds of about an 
acre or less upon which physical education activities must be con- 
ducted. According to modern program needs, such small areas are 
hardly adequate. 


Distance of the Playground from the School.—An analysis of the 
data indicated that most of the schools had their playgrounds adja- 
cent to the school building. However, 22 per cent of the schools 
had playgrounds from one-tenth of a mile to eight-tenths of a mile 
distant from the school building. In the case of the longer distances 
this is a severe handicap to the physical education program. Only 
4 per cent of all the schools had playgrounds that were more than 
two-tenths of a mile distant. These longer distances are a distinct 
handicap to the physical education program. It was interesting to 
note that greater distances to playgrounds were more prevalent 
among the larger schools. 

Range of the Physical Education Program.—An analysis of Form 
B of the special report forms, which indicated the program of activi- 
ties conducted by the teachers in the various schools, indicated that 
as size of school increased there was a slight increase in the number 
of activities in the physical education program. The median number 
of activities for girls ranged from 12 in the smaller schools to 21 in 
the larger schools. The medians for boys ranged from 14 activities 
in the smaller schools to 23 activities in the larger schools. In each 
case as school size increased, the median number of activities in- 
creased. 


TABLE VII 
MepIAN NuMBER OF ACTIVITIES INTHE PHysICAL EpuUCATION PROGRAM 








Enrollment Groups 








1-80 81-200 201-400 401 plus Total 
Boys 14 16 19 23 17 
Girls 12 15 20 21 16 





For all schools the median number of activities in the boys’ pro- 
grams was 17, while the median number of activities in the girls’ 
programs for all schools was 16 activities. The median number of 
activities for boys’ and girls’ programs combined for all schools 
was 16. 

Boys.—Since the median number of activities for boys was 17, 
the 17 most common activities in the program were selected and 
arranged according to frequency of occurrence. They were (1) 
basketball, (2) touch football, (3) volleyball, (4) softball, (5) calis- 
thenics, (6) tumbling and pyramids, (7) track and field, (8) games 
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of low organization, (9) soccer, (10) marching, (11) boxing, (12) 
table tennis, (13) stunts, (14) speedball, (15) badminton, (16) 
wrestling, and (17) shuffleboard. 


For the sake of comparison, the activities least often mentioned 
as program components were bowling, fly or bait casting, croquet, 
fencing, field hockey, handball, tap or clog, modern dance, skiing, 
swimming, and tetherball. 

In Table VIII the first ten ranking activities for each group of 
schools is indicated. A study of the table shows that the same ten 
activities are found in all types of school with only one exception 
that of wrestling which tied for tenth place in the schools of largest 
enrollment. 


TABLE VIII 
THE TEN RANKING ACTIVITIES IN THE Boys’ PHySICAL EDUCATION PROGRAMS 








Enrollment Groups 








Rank 1-80 81 - 200 201 - 400 401 plus All Schools 
1 Basketball Basketball Touch foot- Basketball Basketball 
ball and Touch 
2 Touch football — foot- Volleyball (a) Touch football 
a tie 
3 Volleyball Volleyball Basketball Volleyball Volleyball 
4 Softball Calisthenics Tumbling Track and Softball 
Field and 
5 Calisthenics Softball Track and Tumbling Calisthenics 
field (tie) 
6 Track and field Tumbling Calisthenics Softball Tumbling 
7 Tumbling Track and Soccer Games of Track and 
field low org. field 
8 Soccer Games of Softball Marching Games of 
low org. low org. 
9 Games of low Marching Games of Calisthenics Soccer 
org. low org. 
10 Marching Soccer Marching Soccer and Marching 
Wrestling 
(tie) 





Girls.—Since the median number of activities in the girls’ pro- 
gram was 16, the 16 most common activities in the girls’ programs 
were selected and arranged according to frequency of occurrence. 
They were: (1) volleyball, (2) basketball, (3) folk dancing, (4) 
softball, (5) tumbling and pyramids, (6) games of low organization, 
(7) marching, (8) soccer, (9) stunts, (10) calisthenics, (11) table 
tennis, (12) deck tennis, (13) badminton, (14) shuffleboard, (15) 
fundamentals of rhythms, and (16) social games. 


For the sake of comparison the activities least often mentioned 
as program components were apparatus, bicycling, croquet, fencing, 
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field hockey, golf, handball, swimming, quoits, athletic clog, roller 
skating, skiing, and tetherball. 

In Table IX the first ten ranking activities for each group of 
schools is indicated. A study of the table shows that in general the 
same activities are found in all types of schools. In the girls’ pro- 
gram, 14 different activities were among those listed as the first 10 
activities for each of the four groups. 


TABLE IX 
Tue TEN RANKING ACTIVITIES IN THE GIRLS’ PHysiIcAL EpucaTIon ProGRAMS 








Enrollment Groups 
Rank 1-80 81 - 200 201 - 400 401 plus All Schools 








1 Volleyball Basketball Volleyball Basketball Volleyball 
and Folk 


2 Basketball Volleyball Basketball dancing Basketball 
(tie) 
3 Softball Softball F posh dance Volleyball Folk dance 
an 
4 Folk dance Folk dance Tumbling Tumbling Softball 
and (tie) and Games 
5 Games of Tumbling Softball of low org. Tumbling 
low org. (tie) (tie) 
6 Marching and Games of Games of Fund. of Games of 
low org. low org. rhythms low org. 
7 Tumbling (tie) Marching Stunts and Soft- Marching 
ball and 
8 Calisthenics Soccer Soccer — Soccer 
tie 
9 Soccer Stunts Calisthenics Stunts Stunts 
10 Tabletennis Calisthenics Marching Marching Calisthenics 
and and Deck 
Deck ten-. tennis (tie) 
nis and 
Table ten- 
nis (tie) 





Per Pupil Budget for Physical Education Supplies and Equip- 
ment.—The per pupil budget for physical education supplies and 
equipment was based upon the amount expended during the school 
year 1940-41. This information was obtained from the annual re- 
ports to the Division of Health and Physical Education. 


TABLE X 
Per Puri. EXPENDITURES FOR PHysiIcat EpucATION SUPPLIES AND EQUIPMENT 








Enrollment Groups 








1-80 81-200 201-400 401 plus All Schools 
Lowest budget $ .01 $ 0 $ .04 $ .03 $ 0 
Median budget 32 .28 .23 21 25 


Highest budget 1.21 1.78 1.43 2.14 2.14 
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An analysis of the budgets indicates little difference between the 
groups of schools as far as minimum per pupil budgets for physical 
education supplies and equipment are concerned. However, as size 
of school increases the median budget decreases from $.32 per pupil 
to $.21 per pupil. The median for all schools is $.25 per pupil. The 
highest per pupil budget in the groups varies from $1.21 per pupil 
in the smallest schools to $2.14 per pupil in schools of the largest 
enrollment. 

Size of Physical Education Classes—The sizes of all physical 
education classes in the state were tabulated. The information was 
obtained from the teachers’ daily program cards on file in the Divi- 
sion of Health and Physical Education. 


TABLE XI 
Size oF PuysicaL Epucation CLASSES 








Enrollment Groups 








1-80 81-200 201-400 401 plus 
Smallest class 4 6 7 6 
Median class 27 29 30 34 
Largest class 48 69 75 87 





An analysis of the table indicates that there is little difference 
among the four groups of schools as far as minimum enrollment in 
class is concerned. The range is from four to seven pupils. The 
median enrollment progresses from 27 pupils in the small schools 
to 29 in schools of 81-200 enrollment, to 30 in schools of 201-400 
enrollment, and to 34 in schools of over 400 enrollment. The 
largest classes in each group range from 48 in Group I, to 69 in 
Group II, to 75 in Group III and to 87 in Group IV. Thus, the 
larger the school the larger the class may be as far as enrollment 
is concerned. Also as size of school increases the median enroll- 
ment likewise increases. 


CONCLUSIONS 

Physical education is required in grades eleven and twelve more 
often in schools of the smallest enrollment group than in schools 
with the larger enrollments. 

The percentage of schools using a marking scale in physical edu- 
cation that is comparable to the scale used in academic subjects, 
varies little between the four groups of schools. 

As size of school increases, the percentage of schools giving no 
mark in physical education decreases. 

As size of school increases, the percentage of schools offering a 
towel service to pupils increases. 
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There is no relation between size of playground and size of 
schools. 

The majority of schools have playgrounds available for physical 
education which are adjacent to the building. Only 4 per cent of 
the schools have playgrounds that are more than two-tenths of a 
mile distant. 

The median program in physical education contains 16 activities. 

In the boys’ program, the same 10 activities are found as the 
first 10 ranking activities in all four groups of schools. 

In the girls’ program, the first 10 ranking activities in all four 
groups of schools are spread over 14 different activities. 

The per pupil expenditure for physical education supplies and 
equipment ranges from nothing to $2.14 per pupil. The median 
expenditure is $.25 per pupil. 

The size of classes in physical education ranges from 4 pupils 
to 87 pupils. The median class size increases as size of school in- 
creases. The range of the medians for the four groups of schools 
is from 27 to 34 pupils. 
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State University of Iowa 


By ARTHUR J. WENDLER, PH.D 


Assistant Professor of Physical Education 
State University of Iowa 


the fact that American boys and young men are not physically 

fit for entrance into our armed forces. In many of these 
articles this statement is made on the basis of early draft statistics 
which indicated that rejections were high because of defects which 
were not directly traceable to inadequate programs of physical edu- 
cation. This approach to stimulating interest in setting up programs 
to increase physical fitness among boys and young men left most 
physical educators unimpressed. They did not, for example, see 
how they could incorporate into their programs methods of improv- 
ing the dental health of their students. They considered this and 
similar problems to be the task of the school doctor and nurse, and 
consequently they did nothing to improve the effectiveness of their 
physical activity programs. 

More recently articles have appeared which stress the fact that 
our boys and young men are physically underdeveloped ; that is, they 
lack the qualities of strength, endurance, and physical condition which 
are essential to men who are about to enter into military training. 
High ranking officials in the Navy, for example, have stated that it 
takes between three and four months of intensive physical training 
before a raw recruit is physically prepared to enter training for a 
specific job in the Navy. It is with this purpose in mind that the 
Navy is setting up four training centers for Navy pilots. The chief 
aim of these centers is to improve the physical status of new recruits 
to prepare them for the intensive air training program which they 
must go through to become seasoned pilots. Navy officials point out 
further that standards of physical fitness used in peacetime are too 
low for wartime emergency standards. 


IN te iat that articles have been published recently stressing 


THE PROBLEM 


The study herein reported was made to determine the status of 
physical fitness of college men based upon total body strength and 
to determine what revisions must be made in (a) programs of phy- 
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sical education and (b) standards of strength, if physical education 
is to do its part in preparing our young men for military service. 


PROCEDURE AND ANALYSIS OF THE DATA 


The Rogers battery of strength tests was administered to 1,100 
University of Iowa freshman male students. This battery is made up 
of the following strength testing items: 

a) Chinning and dipping scored according to McCloy’s formula 

b) Back and leg lifts using the standard back and leg dynam- 
ometer 

c) Left and right grip using the standard grip dynamometer 

The scores on these six strength tests were summed up to ob- 
tain the Strength Index. The Strength Index scores were then multi- 
plied by 100 and divided by norms based upon age and weight 
to obtain the Physical Fitness Index. The norms used were those 
prepared by McCloy and published in his book, Tests and Measure- 
ments in Health and Physical Education. 

Distribution of Physical Fitness Indices—A frequency distribu- 
tion of the P.E.I. scores was then prepared. The histogram for this 
distribution is presented in Chart I. 

It should be noted that the average of the distribution is 98.58, 
which is slightly below the normal peacetime average of 100. The 
range in scores is from 66 to 116 and the standard deviation is 7.45. 
The distribution is definitely skewed toward the lower end which 
accounts for the low average P.F.I. On the whole, however, the 
distribution presents a picture which is typical of physical fitness 
based upon peacetime standards. 

Elective Programs and Physical Fitness—The opinion has been 
expressed by certain physical educators that an elective type of pro- 
gram does not meet the needs of students. It is the contention of 
these persons that boys who are most needful of strenuous exercise 
tend to elect activities which require the least amount of exertion. The 
physical education program at the State University of Iowa is an 
elective one for all students except those who fail to pass a swim- 


TABLE I 
ANALYSIS OF PHysiIcAL FITNESS INDEx Scores By ACTIVITIES 











Activity N % AM Range 
Apparatus and tumbling 51 4.6 104.42 92-116 
Freshman sport squads 72 6.5 100.28 86-112 
Boxing and wrestling 132 12.0 99.24 80-112 
Advanced swimming 107 9.7 99.02 84-112 
Football, basketball, volleyball 213 19.4 98.60 76-114 
Golf, tennis, handball, badminton 220 20.0 97.51 68-114 
Remedial gymnastics 48 4.4 97.50 66-110 
Elementary swimming 257 23.4 97.28 70-114 
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ming test. These nonswimmers are required to register for ele- 
mentary swimming and all others, except those excused because of 
physical disability, are permitted to register for an activity of their 
own choosing. In an attempt to determine the truth of the above con- 
tention the average P.F.I.’s for boys electing various sports were de- 
termined. These averages are presented in Table I, together with the 
number and the percentage of the total electing each type of activity 
and the range in scores for each group. 

An analysis of this table tends to support the contention regard- 
ing the weakness of an elective program. Apparatus and tumbling, 
freshman sports participation, and boxing and wrestling are all rugged 
types of activities which require good physical condition for satisfy- 
ing participation. The high P.F.I. average and the small number of 
registrations indicate that the boys with low P.F.I.’s do not elect 
these activities. 

The low average for the golf, tennis, handball, and badminton 
group indicates that boys with poor physical development tend to 
elect these sports which do not require as much physical condition 
for enjoyable participation. 

The low average for the group in remedial activities indicates that 
there is a relationship between postural defects and lack of muscular 
development. The low average for the group in elementary swim- 
ming indicates that boys with poor muscular development due pos- 
sibly to a disinclination toward sports are as a rule unable to swim. 
It is interesting to note that approximately one-fourth of the fresh- 
man male students are unable to swim. 

While the above observations are not conclusive evidence, they 
do seem to indicate that an elective program is not the most satis- 
factory policy for attaining our objective of physical fitness for 
everybody. 

Revision of Strength Standards Present norms for the Rogers 
battery of strength tests are based upon the average performance of a 
large group of boys and men. Users of strength tests have aimed to 
bring their students up to this average assuming that a P.F.I. of 
100 was normal and adequate as a standard of physical fitness, This 
may be a logical assumption for ordinary living but as high ranking 
military officials have pointed out, it is not an adequate standard for 
periods of national emergency. 

It would be extremely difficult to obtain data upon which re- 
vised wartime standards of physical fitness could be based so in the 
present study a simple expedient was used to obtain an approximate 
standard based upon the tables of norms available at the present 
time. ; 


It is reasonable to expect that the greatest number of young men 
approaching the age when they will be eligible for entering the 
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service, will enter the infantry which comprises the largest propor- 
tion of armed men. During wartime maneuvers these young men 
will be required to carry on their combat duties while burdened 
with a 42-pound pack of equipment. It seems logical, therefore, to 
raise the norm for a young man of any age and weight up to the 
norm for men of the same age and weighing 40 pounds heavier. 

In order to determine how this would raise the standard for 
P.F.I. scores on the basis of the present tables the norms for age 
18 were divided into the norms for weight plus 40 pounds. McCloy’s 
tables of norms were used for this purpose and the results are pre- 
sented in Table II. 


TABLE II 


DERIVATION OF A PrRopoSED STANDARD OF PHySICAL FITNESS BASED UPoN 
An INCREASE OF WEIGHT OF Forty PouNDs 
(18 years of age) 








T Pts 
Weight ili Norm. for Weight P. F. 1 





Plus 40 Pounds Standard 
110 1336 1672 125 
120 1420 1756 123 
130 1504 1840 122 
140 1588 1924 121 
150 1672 2008 120 
160 1756 2092 119 
170 1840 2176 118 
180 1924 2260 117 
190 2008 2344 116 
200 2092 2428 116 
210 2176 2512 115 





An analysis of this table indicates that a P.F.I. of 115 becomes 
the minimum standard for individuals weighing 210 pounds. For 
weights under 210 pounds, the standard becomes progressively 
higher because the 40-pound pack constitutes a greater load propor- 
tionately as body weight decreases. 


CONCLUSIONS 


On the basis of the above analysis the following conclusions can 
be drawn: 


1. The average Physical Fitness Index of freshman male students 
at the State University of Iowa is slightly below normal peacetime 
standards. 


2. An elective program of physical education does not satisfy 
the needs of young men in regard to the development of physical 
fitness. 


3. The minimum standard of physical fitness based upon pres- 
ent tables of strength norms should be increased to 115. 
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Cuart I. Histogram showing the distribution of P. F. I. scores for 
freshman male students at the State University of Iowa. 











Strength Testing in the First Three Grades 


By AILEEN CARPENTER 
Teachers College of Kansas City, Missouri 


of strength, for the use of the Strength Index, the Physical 

Fitness Index, and others. Varied, too, have been the objec- 
tions raised to this emphasis on strength. One of these objections 
has been the cost of equipment, another the lack of dynamic activity 
involved in some of the strength tests. Both of these objections 
are over-ruled in the present study which presents the broad jump, 
the 4-lb. shot-put, and weight as the bases for determining the 
strength status of individuals of the first three grades. 

In a recent issue of THE RESEARCH QuaRTERLY, Mr. Edgar 
Stansbury reported some interesting findings on high school boys. 
He found a multiple R of .8427 between the strength index (a com- 
bination of right and left grips, chins, dips, back, and leg lift) and 
the scores of the broad jump, and the shot-put, combined with weight. 
He predicted formulae for weighting these three items to give total 
strength scores. He also included tables of norms for high school 
boys so that the boy’s score when multiplied by 100 and divided 
by juts norm gives his “P.E.I.” or “Physical Efficiency Index.” On 
the basis of this work he concluded that the broad jump, shot-put, 
and weight might frequently substitute for the traditional strength 
tests which require expensive apparatus. As Mr. Stansbury points 
out, the cost of such a testing program is practically nothing, a 
minimum of time is needed, administrative difficulties are few, and 
the activities are inherently interesting. 

Considering Mr. Stansbury’s interesting findings with high school 
boys, it was only natural to wonder if the same conditions would 
hold true for elementary school children. If so, we would have an 
immediately practical means of securing such information for these 
younger people. Difficulties of measuring strength in the lower 
grades are greatly increased by the inability of these small children 
to use the regulation back and leg lift dynamometer satisfactorily. 
A smaller machine might be workable, but would be prohibitive in 
cost, if not impossible to obtain at this time. However, first-, sec- 
ond-, and third-grade youngsters are able to use the standard grip 
dynamometer with push and pull attachment without too much 
difficulty. 

Included in the records taken for a more extensive project on 
117 boys and 100 girls of the first three grades were age, height, 
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weight, right and left grips, push, pull, broad jump, and the 4-lb. 
shot-put. Grips, push, and pull were added to give what we have 
called “total shoulder girdle strength.” This, when correlated with 
broad jump, shot-put, and weight, gave a multiple R of .63 for the 
boys and a multiple R of .497 for girls. It will be noted that no leg 
or back strength is included in the criterion while considerable leg 
and back strength is used in the activities. Thus, the latter may be 
considered to be more adequate measures of total strength than the 
shoulder girdle strength alone. 

Multiple regression equations were computed giving the following 
slightly simplified formulae for weighting these three items to pre- 
dict strength: 

Formula 1.—Boys’ strength: .1 broad jump + 2.3 shot-put + weight. 


Formula 2.—Girls’ strength: .5 broad jump + 3. shot-put + weight. (Broad 
jump is taken in inches, 4-lb. shot-put in feet.) 


We are concerned not only with the child’s strength records as 
such, but, also with his record in relation to what it should be for 
him individually. Therefore, it is important to establish norms for 
this particular test at these age levels. Some studies have indicated 
that a classification index is of little or no value for girls, that age 
alone is sufficient up to 13% years. In another larger project (to 
be published elsewhere) a study of classification indexes was made 
from which it was concluded that for first, second, and third graders 
the classification index is of real value and that the formula of 
McCloy, [(formula 3) 20 age + 6 height + weight] is the best for 
our purpose. 

Records were secured for more boys and girls of these age 
levels, making a total of 283 girls and 333 boys on which the norms 
are based. Strength was computed for each of these cases from 
formulae 1 and 2. Table I is included for use in computing the 
boys’ strength. These records were then correlated with C.I., for- 
mula 3, for boys and girls separately. This resulted in an r of .7106 
for the girls, .8306 for the boys. Regression equations based on 
these correlations gave the following formulae for predicting norms 
for the “P.E.I.”: 


Formula 4.—Girls’ norm: .2549 C.I.—27.91. 
Formula 5.—Boys’ norm: .3009 C.I.—64.60. 


Tables II and II are for use in finding these norms. To deter- 
mine the “P.E.I.” or “Physical Efficiency Index” of an individual, 
his strength is first computed according to formula 1 or 2. His 
norm is found in Table II or III according to his C.I. (formula 3). 
To interpret the student‘s strength score in terms of his individual 
muscular condition divide his strength score 100 by the norm 
for his C.I. The resulting index is his “P.E.I.” A “P.E.I.” of 100 
indicates that the individual has just that amount of strength that 
would be expected of him for his age, height, and weight, 
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Two examples of determining “P.E.I.”, together with Tables I, 
II, and III, are given below. 


BIBLIOGRAPHY 


1. McCloy, C. H., Tests and Measurements in Health and Physical Education 
(New York: F. S. Crofts and Co., 1942). 

2. Stansbury, Edgar, “A Simplified Method of Classifying Junior and Senior 
High School Boys into Homogeneous Groups for Physical Education 
Activities,” Res. Quart., 12:4 (Dec., 1941). 

Example: A 4-lb. shot is used. Broad jump is taken in inches, shot in 
feet, and weight in pounds. 
Dolores is 7 years 4 months old, 49” tall, weights 47 pounds. Her C.I. 


is 469. Her broad jump is 30”, her shot-put 9’. Her strength as computed 
by the formula is: 





.5 broad jump (30) 15 
3 shot ( 9) 27 
1 weight (47) 47 

Her strength is 89 

Norm (according to Table II) is 91.64 
9 x 100 
= 97 Her P.ELI. is 97 

91.64 


Daniel is 6 years 10 months old, 46” tall, weighs 52 pounds. His C.I. is 
458. His broad jump is 43” and his shot-put is 10’. His strength as com- 
puted by the formula is: 











.1 broad jump (43) 4.3 
2.3 shot put (10) 23. 
1 weight (52) 2. 
His strength is 79.3 
Norm (according to Table III) is 73.21 
9.3 x 100 
——____—- = 108 His P.E.I. is 108 
73.21 
TABLE I 
Boys 2.3 Shot (4 pound) 
0 1 2 3 4 5 6 7 8 9 
0 0 2.3 4.6 6.9 92 115 138 161 184 20.7 
10 23 25.3 276 299 322 345 368 391 414 43.7 
20 46 483 506 529 552 575 598 62.1 644 66.7 
30 «669 «©6713 736 759 - 782 80.5 828 85.1 87.4 89.7 
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A Survey of the Problems Confronting Men 


Student Teachers in the Field of 
Physical Education 


By A. F. Bratnarp, Ep.D. 


Chairman, Division of Health, Physical Education, and Recreation 
State Teachers College 
St. Cloud, Minn. 


provement in teacher preparation, especially that phase com- 

monly referred to as student teaching. Although many of 
the attacks leveled at us by laymen and even by some of our col- 
leagues teaching other subjects in the public school are not justifi- 
able, we cannot help but recognize the need for improving the train- 
ing given to potential teachers for in-service work. 

Student teaching experience should be that phase of the pros- 
pective teacher’s training which bridges the gap between his profes- 
sional course training and his actual experience of teaching in the 
public schools. It might well be referred to as the “proving ground” 
where the student has an opportunity to put into practice, under 
the helpful guidance of a well trained and experienced supervisor 
or master teacher, those theories acquired in his professional courses. 

In order to determine how best to improve such training, it be- 
comes necessary to ascertain the nature and extent of the problems 
faced by the student teacher. While each teacher-preparing institu- 
tion as well as each community to which the inexperienced teacher 
goes must solve local problems, there are many problems of a gen- 
eral nature which should and are being met through student teaching 
experience. 


() > profession cannot afford to overlook the need for im- 


PURPOSE OF THE STUDY 


The purpose of the study was to discover what problems confront 
the student during his student teaching experience, as well as during 
his first year or two of public school experience, and, if possible, 
from such information, determine procedures for the solution of such 
problems. 

METHOD OF PROCEDURE 

Under the direction of Professor Frank S. Lloyd of New York 
University, Chairman of the writer’s Sponsoring Committee for 
graduate study, the writer prepared a check list of those problems 
which seemed to be of a general nature which student teachers and 
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teachers of limited experience ordinarily meet. After this list was 
compiled, the next problem was to determine who should receive 
the list. A decision was made to send it to one supervisor of stu- 
dent teaching in at least one institution in each state which gave 
training to men preparing to teach physical education in secondary 
schools. In addition, it seemed desirable to send the list to be 
checked by one recent* graduate of each of the above mentioned 
institutions. The choice of such a person was made through sug- 
gestion of the supervisor at the institution from which he graduated. 
The securing of the opinion of both the supervisor and the recent 
graduate would tend to substantiate the existence or nonexistence of 
problems met by the student teacher. 
SCOPE OF SURVEY 
Since some states do not train men teachers with a major in 
physical education, the check list was sent to only thirty-three super- 
visors and twenty-nine beginning teachers in twenty-two states. The 
final tabulation of information from the check lists included reports 
from twenty-eight supervisors and twenty-six beginning teachers. 
In addition to checking the list of problems according to direc- 
tions given, each person was urged to make additional comments 
regarding the problems listed. Statements made by many of those 
replying indicated a keen interest in the survey and the need for 
improvement of student teaching experience. 
NATURE OF SURVEY 
The survey was based on the assumption that problems confront- 
ing student teachers could be classified under four main headings: 
I. Problems of Administration. 
II. Problems of Organization. 
III. Problems of Teaching Skills. 
IV. Problems of Human Relationships. 


The student teacher should have an opportunity to meet prob- 
lems of these types since his later in-service teaching will consist of 
dealing with the solution of such problems. One of the present 
difficulties in dealing adequately with such problems during student 
teaching experience in many teacher-preparing institutions is the 
lack of sufficient time devoted to student teaching experience. It 
is true that most teacher-preparing institutions offer theory courses 
which deal with such problems but like many theory courses, they 
do not fulfill adequately the prospective teacher’s need insofar as 
practical application is concerned. That is, the problem is not 
“brought home” to the student in theory as well as when it is actu- 
ally met in a practical situation. 

Following are samples of some of the problems included in the 


* Refers to one who has done one or two years of teaching in the public 
schools. 
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check list mailed to supervisors and to teachers of limited experience: 
A. Problems of Administration. 

1. Planning a program of activities for secondary school boys. 

2. Establishing policies which deal with disciplinary problems. 

3. Planning a budget for departmental supplies. 

B. Problems of Organization. 

1. Organizing and training squad leaders for classwork. 

2. Organizing tournaments for intramural play. 

3. Organizing the class time for best practice in classwork. 

C. Problems of Skill Teaching. 

1. In team games the problems included those concerned with teaching: 
(a) fundamentals, (b) offensive play, (c) defensive play, (d) game 
strategy. 

2. Teaching the essentials of folk dancing. 

3. Teaching the essentials of canoeing. 

D. Problems of Human Relationships. 

1. Overcoming personality weaknesses. 

2. Cultivating professional qualities. 

3. Evaluating individual pupil differences. 

In short, supervisors as well as the teachers of limited experi- 

ence were asked to check problems such as the foregoing under one 


or more of the following categories: 

A. Yes, it is definitely a problem. 

B. No, it is not a problem. 

C. Yes, a problem but no training or teaching experience given. 

D. Was not offered in the professional training. 

E. Was not offered as a student teaching experience. 

The response to the survey was encouraging in that an approxi- 
mately 90 per cent return was received. Evidence of interest in the 
study was also apparent judging by the numerous additional com- 
ments made regarding various phases of the study. 

In order to gain specific information about the teachers of lim- 
ited experience as to their direct contact with various activities, they 
were asked to check the following: 


ACTIVITY LIST 

Note: This list is to be checked only by those who have done student 
teaching sometime during the last several years. Supervisors are not to check 
this list. 

Will you kindly check the list of activities given here according to the 
following instructions: 

1. If you have taught the activity in your student teaching experience 
place a check mark (/) in column 1. 

2. If your professional courses have provided training which qualifies you, 
in your estimation, to teach the activity even though you did not have an 
opportunity to teach it in your student teaching work, place a check mark (V) 
in column 2. 

3. If you have had no professional course preparation in the activity, yet 
you feel that your natural ability and previous experience gained by participa- 
tion in the activity would ‘enable you to do a reasonably good job of teaching 
it, place a check mark (/) in column 3. 

4. If you have had no professional preparation in your courses which 
qualify you for teaching the activity and you feel that you could not do a 
good job teaching it, place a check mark (/) in column 4. 
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ACTIVITIES 








2 











Atypical child activities Gymnastics 1. Tumbling 
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(corrective) wee 2.Apparatus | | | | | 
Archery |_| | [| Handball Baa= 
Badminton |_| || || Horseshoes Rew 
Bait casting BRE Ice hockey Ba me Se Pee 
Baseball te Ice skating 1. Fancy Bee y 
Boating (rowboat) ee ‘aad Rod ~ 1 1 | Ped 
Boxing | |_| || Lifesaving eek 
Camping | | Ping-pong DE ee oe 
Canoeing Sailing (boat) sees 
Dancing 1. Folk Self-testing | | 
2. Gymnastic Ss Skiing | | 
3. Natural Snow games 
4. Social Soccer 
5. Tap Softball 
6. Rhythms Swimming | | 
Deck tennis Tennis 
Diving (fancy) _|_|_|_|| Tobogganing | 
Fencing | | || Track - : i 
Fly casting Bea Volleyball | 
Football | Water polo 
Games and relays | Wrestling eu 
Golf Cam |_| 














SUMMARY OF STUDY 

I. The check list on “Problems of Student Teaching” was sent 
to a total of: 

A. Thirty-three supervisors of student teaching. 

B. Twenty-nine beginning teachers. (Those who had done stu- 
dent teaching during the last several years: and who were in their 
first or second year of teaching experience. ) 

C. The study covered twenty-two states. All but five super- 
visors and three beginning teachers returned the check list. 

Total returned: Twenty-eight supervisors, twenty-six beginning 
teachers. 

II. Generalization of the study: 

A. A majority of the supervisors indicated that the problems 
listed under: (1) administration, (2) organization, (3) human re- 
lationships were problems with which the student teacher is faced 
upon accepting a position in the schools. 

B. Approximately half of the beginning teachers expressed the 
above opinions of the supervisors. 

C. Opinion was about equally divided in both groups regarding 
the problems in the teaching of skills. Comments made by many, 
indicated that the definite professional courses (i.e. volleyball, foot- 
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ball, tennis, etc., coaching classes) tended to train the teacher-in- 
training to solve the problems, and, therefore, they did not exist as 
problems. However, about half of both groups felt that the prob- 
lems still existed because of limited material and time for acquiring 
the proper technique in the above professional courses. 

D. Some areas, naturally, reported no training or student teach- 
ing was offered in certain activities (ie. winter sports in southern 
states). 

E. Many indicated by their comments that such a study was 
worth-while in attempting to solve the problems of student teaching. 

F. Because of the limited time devoted to student teaching in 
most teacher-training institutions, experience was gained in teach- 
ing only a few activities by most student teachers. Of the forty-four 
activities checked by the beginning teachers, an average of only nine 
activities were taught by each. The range taught was from one to 
twenty-two different activities. 

G. Obviously a few (probably 5 per cent of both groups) failed _ 
to note directions carefully and returned incomplete records due to 
lack of time, interest or misunderstanding of data needed for the 
study. 

III. Specific Comments on the Study. 

A. Administration (Problems of). 

1. Eighteen of the twenty-six teachers indicated the problems 
listed under “Problems of Administration” as being those which a 
student teacher must solve. 

2. Only two of the twenty-six beginning teachers indicated that 
the suggested problems did not exist so far as they were concerned. 

3. The remaining six indicated about half of the list existed as 
problems. 

4. Eight of the twenty-eight supervisors indicated very definitely 
(by personal comments) that such problems did exist for the student 
teacher. 

5. Sixteen of the twenty-eight supervisors indicated that approxi- 
mately half of the list were problems, while the rest did not exist as 
such. 

6. Four of the twenty-eight supervisors indicated (by check 
mark—no personal comments) that the problems listed did not 
exist as problems for the student teacher. 

7. Except in a few cases, most of the problems mentioned were 
handled in the professional courses offered for teachers-in-training 
according to the checking by both the supervisors and the beginning 
teachers. 

8. Through personal comments several supervisors indicated that 
institutional regulations in their teacher-training work would not 
permit student teachers to deal directly with the problems of admin- 
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istration. They did indicate, however, that student teachers were 
made aware that such problems existed. 

B. Organization (Problems of). 

1. Approximately half (twelve) of the beginning teachers re- 
garded the statements listed under this section as being problems. 

2. Eighteen of the twenty-eight supervisors regarded the state- 
ments as problems which the student teacher must solve. 

3. In practically all cases, the problems of organization were 
handled in the professional courses offered for teachers-in-training, 
as indicated by the checking done by both the supervisors and be- 
ginning teachers. 

4. Similar statements were made by supervisors regarding the 
problems of organization as are given under number 8 (administra- 
tion). 

C. Teaching of Skills (Problems in). 

1. Team Games: (Note: Wherever the term “each” or “both 
groups” appears, it refers to supervisors and beginning teachers.) 

a) Of the team games mentioned (baseball, basketball, football, 
soccer, softball, speedball, volleyball) student teaching in soccer and 
speedball seem to be the games in which student teachers are least 
experienced. 

b) Approximately half of each group indicated that the problem 
of teaching fundamentals, offensive play, defensive play and game 
strategy of the games listed did exist. That is, half felt that the 
professional training prepared the student teacher to meet the prob- 
lem so that it really did not exist. 

c) More student teaching was done with basketball, softball, and 
volleyball than any of the other sports in this group. 

2. Individual sports: 

a) Of the individual sports mentioned (archery, badminton, bait 
casting, deck tennis, fly casting, golf, handball, horseshoes, ping-pong 
or table tennis, tennis, track) student teaching in bait and fly casting 
seemed to be most limited. 

b) Approximately two-thirds of both groups indicated that the 
teaching of such sports did exist as problems. 

c) Student teaching in track in the individual sports seemed to 
be the sport where most experience was gained. 

3. Rhythms and Dancing: 

a) Approximately one-third of each group indicated no profes- 
sional training was given for rhythm work. 

b) Approximately one-half of each group indicated that problems 
such as those mentioned did exist in teaching rhythms and dancing. 

4. Games and Relays: 

a) Fifteen beginning teachers and ten supervisors indicated that 
the problem of teaching these activities did not exist. Nine begin- 
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ning teachers and seventeen supervisors felt that such problems did 
exist. 

b) Most student teachers had an opportunity to teach these activ- 
ities. 

5. Individual Combative Sports : 

a) Of the individual combative sports listed (boxing, fencing, 
wrestling) the student teacher is least prepared in fencing. 

b) Slightly more than one-half of each group indicated that the 
problems listed did exist in teaching both boxing and wrestling. 

6. Water Activities: 

a) Of the water activities listed (boating, canoeing, diving, life- 
saving, sailboating, swimming, water polo) the least preparation is 
made by the student teacher in boating, canoeing, and sailboating. 

b) Diving, lifesaving, and swimming were most frequently taught 
by the student teachers. A majority of both groups indicated prob- 
lems existing in the teaching of these activities. 

7. Winter Sports: 

a) A majority of both groups indicated that little professional 
preparation is offered in these sports (fancy and speed skating, ice 
hockey, skiing, snow games, tobogganing) and naturally, little stu- 
dent teaching experience. 

8. Self-Testing Activities : 

a) A majority of both groups indicated that problems did exist 
for student teachers in teaching various types of self-testing activities. 

b) Practically all student teachers did have an opportunity to 
gain experience in these activities. 

9. Gymnastic Activities : 

a) Practically all students did student teaching in some form of 
gymnastics. (Tumbling, apparatus, etc.) 

10. Activities for the Atypical Child: 

a) A majority of both groups indicated problems existed for the 
student teacher in handling atypical children. 

b) Limited opportunities were provided most student teachers 
in handling this type of work. 

D. Human Relationship (Problem of). 

1. Practically all teachers-in-training received professional prepa- 
ration in various phases of human relationship. 

2. Practically all student teachers had an opportunity to solve 
the problems dealing with human relationships. 

3. More than half of the beginning teachers indicated that prob- 
lems existed in this phase of their teaching. 

4. More than three-fourths of all supervisors considered the solu- 
tion of the problems under this section as being an important part 
of the student teacher’s preparation. 

5. All twenty-eight supervisors indicated that the problem of 
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“overcoming personality weaknesses” was a significant one. Twenty- 
three beginning teachers indicated similar viewpoints. 


PERSONAL COMMENTS 
Following are a few excerpts taken from some of the personal 
comments made by those filling out the check list. 
1. Student teachers get too limited an experience in their student 
teaching. Not enough experience at the various grade levels. 


2. Too little experience in handling intramural and interscholastic 
sports. 


3. It is a problem of any teacher to present the fundamentals of 
all aquatics. 
4. We must remember, however, that it is impossible to prepare 


the student adequately in all respects and that experience is the great 
polishing process. 


5. Critic teacher or supervisor should acquaint pupils with their 
(pupils’) needs regarding the program so student teacher will not 
have to overcome a resentful pupil attitude. 

6. Strict supervision should be kept on regular teachers to pre- 
vent them from taking advantage of the student teacher as far as 
work is concerned. (This might be interpreted to refer to some 
critic teacher in large teacher-training institutions who tend to ex- 
ploit the student teacher’s time.) 


7. Human relationships: We stress these very much. Most 
teachers who fail do so because of lack of training in these aspects. 


8. A valuable study. Surely we want results of this study. 
(Several similar statements. ) 


RECOMMENDATIONS AND LIMITATIONS 


The writer finds the following evaluations justifiable in the light 
of the findings of this study: 


1. That further study should be made relative to problems con- 
fronting student teachers in order to improve the quality of the 
training given teachers. 


2. That student teaching experience should be given more time 
than at present in the teacher preparation curriculum. 

3. That the student teaching experience be as diversified as pos- 
sible in order that student teachers may have a broad experience. 

4. That practical “approaches” be made in dealing with prob- 
lems rather than depending entirely upon theory to solve those 
problems. 

5. That the “questionnaire method” has its limitations in secur- 


ing data and wherever possible should be supplanted or at least 
supplemented by personal interviews. 
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A Comparison of Physical Achievement of 
Anglo and Spanish American Boys 
in Junior High School 


By MErRRELL E. THOMPSON 
and CLaupE C. Dove 


New Mexico State College of A. & M. A. 
EXPERIMENT A 


to try to determine differences, if any, existing in physical 

achievement of Anglo and Spanish American boys. The pur- 
pose of the present study was to select an equal number of Anglo 
and Spanish American boys and equalize them by Neilson’s three- 
point classification system; then to have them take certain physical 
achievement tests and compare the group results. A significant dif- 
ference in the achievement of either group should mean that some 
factor other than age, height, or weight is operative. 


CLASSIFICATION OF THE BOYS 
At the beginning of the experiment each boy in school was 
placed in one of eight classes (A, B, C, D, E, F, G, or H) accord- 
ing to his age, height, and weight (see Table I). 


EQUALIZATION OF THE TWO GROUPS 

After classifying all the boys there was an uneven grouping in 
the different classes, i.e., there might be fourteen Anglo boys in 
classification “C” and six Spanish American boys in that classifi- 
cation. In each test the smallest number in each group was used. 
(For example in the above only six of the fourteen Anglo boys 
would be used in that classification). All the Spanish American 
boys in that class would be used. In every case the selection was 
made by chance. 

The number of boys from each classification in each test is given 
in Table II. 


Te experiment reported here is the first of a series of projects 


PROCEDURE 


After being classified each boy was given achievement tests during 
his regular gym period. The boys were not aware that they were 
taking part in an experiment, and the two races were not segregated 
but each boy took his turn in alphabetical order. 

Each boy had three trials in each event, and his best score was 
used. No boy took his three trials in succession but had only one 
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TABLE I 


THREE-PoInt CLASSIFICATION CHART 
(After Neilson) 

















: . Sum of 
Exponent Height Age Weight Exponent Exponents 
50- 10- 60 
1 51 10-5 65 1 9 and below 
52- 10-6 66 
2 53 10-11 70 2 A 
11- 71- 
3 11-5 75 3 10-14 B 
54- 11-6 76-80 
4 55 11-11 80 4 
12- 81- 
12-6 86- 
6 57 12-11 90 6 
13- 91- 15-19 C 
7 13-5 95 7 
58- 13-6 96- 
8 59 13-11 100 8 
5 56- 12-5 85 5 20-24 D 
14- 101- 
9 14-5 105 9 
60- 14-6 106- 
10 61 14-11 110 10 25-29 E 
15- 111- 
11 15-5 115 11 
62- 15-6 116- 
12 63 15-11 120 12 30-34 F 
16- 121- 
13 16-5 125 13 
64- 16-6 126- 
14 65 16-11 130 14 35-38 G 
66- 17- 131- 
15 67 17-5 133 15 
68 17-6 134- 
16 17-11 136 16 39 and 
above H 
17 69 and 18 and 137 and 17 
over over over 
Example: 
RS LTS Cr | eee Exponent is 6 
I a gases i wnevenneclb cain Exponent is 12 
EE LET Oe RE ETE Exponent is 12 


Sum of exponents is 30 
Looking under the head “Sum of Exponents” above, the boy is 
found to belong in class F. 


trial then waited until all the other boys had their trial before 
taking his second trial, etc. 

An attempt was made to select events which would test different 
phases of physical achievement, such as running, throwing, pushing, 
pulling, jumping, etc. The following tests were used: baseball throw 
for distance, base running, 60-yard dash, jump and reach, shot-put, 
and chinning (Table IT). 
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TABLE II 
CLASSIFICATION 
Event A BS ¢ D E F G H Total 
Baseball throw ................ 3 14 11 18 7 9 0 ::: @ 
Base running. .................. 0 8 7 16 9 7 0 ee 
I oo iitecnbutnlivecs 3 17 10 17 10 10 1 4 72 
60-yard dash .................... 3 a ee 9 9 0 $ ¢ 
Jump and reach .............. 1 13 8 16 10 10 0 $. 
Shot-put 1 6 kk @ 9 9 0 SRE 








Apparatus and Materials—One hundred thirty boys were used 
in this test, 65 Anglo and 65 Spanish American. A 12-inch, out- 
seam, playground baseball was used. 

Procedure.—The boy stands within a circle 6’ in diameter and 
throws the baseball as far as possible. When making the throw he 
must not step over or touch the circle until the ball touches the 
ground. Any type of throw was allowed—sidearm, overarm, or 
underarm. 


Results of Test —The summarized results appear in Table III. 











TABLE III 
Mean Feet Difference in Mean Critical Ratio 
Anglo boys 102.9 
Spanish American 117.1 14.2 3.8 





TEST 2—BASE RUNNING 

Apparatus and Materials—One hundred two boys were used in 
this test, 51 Anglo and 51 Spanish American. A playground base- 
ball diamond with 45 feet between bases was used. Time was kept 
with a stop watch. 

Procedure.—The boy starts facing first base, with his rear foot 
on home base. At signal to start, boy runs around the bases, touch- 
ing each base in order. 

Results of the Test—The summarized results appear in Table IV. 











TABLE IV 
Mean Time Difference in Means Critical Ratio 
Anglo boys 12.32 
Spanish American 11.45 87 5.6 





TEST. 3—CHINNING 
Apparatus and Materials—One hundred forty-four boys were 
used in this test, 72 Anglo and 72 Spanish American. A standard 
adjustable chinning bar was used. 
Procedure.—The boys used an overhand grasp with hands placed 
shoulder width apart. The body had to be fully extended with feet 
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clearing the ground. He must pull himself up until his chin is even 
with or above the bar, and after each pull-up must lower himself 
until his arms are straight. Only pull-ups without kick, swing, or 
snap were counted. 


Results of the Test-——The summarized results appear in Table V. 


TABLE V 








Mean Times Difference in Means Critical Ratio 


Anglo boys 3.66 
Spanish American 4.81 1.15 2.3 








TEST 4—60-YARD DASH 
Apparatus and Materials—-One hundred thirty boys were used 
in this test, 65 Anglo and 65 Spanish American. Time was taken 
with an official stop watch. 
Procedure.—Each boy was timed individually with a stop watch. 
The boy lined up behind the starting line in a crouch start position 
and the regular track start was given with a gun. 


Results of the Test —The summarized results appear in Table VI. 








TABLE VI 
Mean Time in Difference Critical 
Seconds in Means Ratio 
Anglo boys 9.785 
Spanish American 9.4735 3.115 2.58 





TEST 5—JUMP AND REACH 
Apparatus and Materials—One hundred sixteen boys were used 
in this test, 58 Anglo and 58 Spanish American. 


Procedure.—The boy stands with feet together, toes and heels 
touching the floor. Keeping feet flat on the floor he reaches as high 
as possible and makes a mark on the wall with a piece of chalk held 
in one hand. The boy then turns so that his side is next to the 
wall, jumps as high as possible and makes a second mark on the wall. 
The distance between the two marks is the boy’s record. 

Results of the Test—The summarized results of the test appear 
in Table VII. 











TABLE VII 
Mean Distance Difference Critical 
in Inches in Means Ratio 
fast boys 11.69 


Spanish American 12.345 655 2.84 
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TEST 6—SHOT-PUT 
Apparatus and Materials—One hundred forty-two boys were 
used in this test, 71 Anglo and 71 Spanish American. An 8-lb. 
iron shot was used. 
Procedure.—The boy stood in a circle 7’ in diameter, and pushed 
the shot as far as possible without leaving the ring. 


Results of the Test—The summarized results appear in Table 
VIII. 

















TABLE VIII 
Mean Difference Critical 
Distance in Means Ratio 
Anglo boys 19.36 
Spanish American 20.58 1.22 1.52 
CONCLUSION 


When equated according to age, health, and weight the Spanish 
American boys were somewhat superior in all events tested and 
significantly superior in all but the shot-put. 


EXPERIMENT B 

As a check on the classification and grouping of students in the 
first experiment we decided to use all the boys in school under the 
age of seventeen for Experiment B, irrespective of age, height, or 
weight. 

The first procedure was to determine if there was any significant 
difference in the age, height, or weight of Anglo and Spanish Amer- 
ican boys enrolled in school. The results are summarized in Table 
IX. 











TABLE IX 
No. Boys Difference _ Critical 
Used Mean in Means Ratio 
Anglo boys 100 89.48 
Weight 1.19 45 
Spanish American 113 90.67 
Anglo boys 100 61.15 
Height 
Spanish American 113 60.474 686 1.11 
Anglo boys 100 12.604 
Age 
Spanish American 113 12.82 215 1.4 





The results of the achievement tests using all boys in school are 
listed in Table X. 
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TABLE X 
No. Boys Difference Critical 
Event Used Mean in Means Ratio 
Anglo 85 103.3 
Baseball throw 23.2 7.2 
Sp. Am. 104 124.1 
Anglo 75 12.389 
Base running 378 3.2 
Sp. Am. 67 12.001 
Anglo 95 3.71 
Chinning 1.828 3.89 
Sp. Am. 107 5.528 
Anglo 81 9.795 
60-yard dash 43 3.5 
Sp. Am. 95 9.365 
Anglo 79 11.44 
Jump and reach 1.60 42 
Sp. Am. 82 13.04 
Anglo 96 19.00 
Shot-put 2.8 3.8 
Sp. Am. 114 21.80 
CONCLUSIONS 


I. Contrary to at least local public opinion there are no signifi- 
cant differences in age, height, or weight of Spanish American vs. 
Anglo boys. 


II. When all boys in school are used there is a highly significant 
difference in favor of the Spanish American boys in every event 
used. 

DISCUSSION 

Local opinion is that child mortality is higher for the Spanish 
American therefore the weakest boys die off before coming to 
school. However, our results in Experiment IIA in which no sig- 
nificant differences were found in age, height, or weight would seem 
to invalidate this opinion, unless only the superior Spanish Ameri- 
can children are equal to the Anglo children. This field is open to 
further research. 

II. A second explanation for the differences found might be in 
the fact that Spanish American children from preschool days on 
seem to lead a more vigorous physical life than do the Anglos. 
This condition would seem to produce a more highly physical devel- 
opment and thereby a superiority in the events which we have tested. 

III. A third explanation might be that there is a distinct racial 
difference in favor of the Spanish American. Certainly further re- 
search into the factors, racial or otherwise, should be attempted. 
_ The authors are at present investigating the general motor educa- 
bility of the two groups and hope to be able to give our results in 
the near future. 
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Health Material in a Representative 
Newspaper 


By BENJAMIN J. Novak 


Murrell Dobbins Vocational School 
Philadelphia, Pennsylvania 


HATEVER may be the shortcomings of Americans with 

respect to their practice of the rules of hygiene, they are 

tremendously interested in talking and reading about health 
and medicine. 

Bobbitt? in a series of statistical analyses, found that matters 
pertaining to health were among the topics most frequently dis- 
cussed in general magazines, newspapers, and the encyclopedia. In 
fact, even a sizable proportion of the 10,000 most commonly used 
English words, as determined by Thorndike,? were concerned with 
health and sanitation. 

The first American newspaper, the short-lived Boston Publick 
Occurrences, dated September 25, 1690, carried two paragraphs 
which are cited as the first American newspaper reporting of science 
news.’ Appropriately enough, it was concerned with a health prob- 
lem, notably the smallpox epidemic in Boston. 

In the present study, an analysis was made of four complete 
years of the New York Times for its science content. The years 
studied were 1930, 1933, 1936, and 1939. Every page of each issue 
was scanned, including the complete Sunday edition, but omitting 
advertisements, daily weather maps, weather forecasts, and crop 
reports. Forty-eight months, or 1,461 newspaper issues covering 
an estimated 75,000 pages, were included. 

Every scientific reference was measured in column-inches and 
recorded on an index card. In order for any reference to be in- 
cluded, an arbitrary minimum length of one-half column-inch was 
set. It was attempted to make the analysis detailed, sometimes 
separating a single reference or article into several divisions, de- 
pending upon the nature of its content. For example, one news- 





This paper is an abstract of a dissertation for degree of Doctor of Educa- 
tion entitled “An Analysis of the Science Content of the New York Times 
and of Selected General Science Textbooks,” Temple University, 1942. 

1Franklin Bobbitt, Curriculum Investigations (Chicago: The University 
of Chicago, 1926). 

2Edward L. Thorndike, The Teachers’ Word Book (New York: Teachers 
College, Columbia University, 1921). 

3 Hillier Kriegbaum, “American Newspaper Reporting of Science News,” 
Kansas State College Bulletin, 25:5 (August 15, 1941) 7-8. 
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paper report on a medical subject might include a description of 
a disease, information about the chemical synthesis of drugs, and 
possibly material on the preparation of vaccines. The report would 
not be recorded as a unit, but its length divided among the respec- 
tive fields indicated. In measuring, it was attempted to include only 





such parts as were scientific, deleting material of a political and cir. | 


cumstantial nature. 
The analysis consisted finally of 185 topics, which were classified 


into 15 major topics. The fifteen major topics in order of total | 


volume of space, were: (1) Health and Medicine, (2) Communi- 
cation and Transportation, (3) Animal Life, (4) Man and Behavior, 
(5) Gardening and Agriculture, (6) Earth Science, (7) Weather 
and Forecasting, (8) Applied Chemistry, (9) Atomic Investigation 
and Theoretical Physics, (10) Astronomy, (11) Forms of Energy 
and Application, (12) Conservation, (13) Plant Life, (14) Prin- 
ciples of Chemistry, (15) Mechanics. 

Over 20 per cent of all the newspaper space devoted to the 
fifteen topics in science was in the field of Health and Medicine, 
This was considerably more than twice as much space as was given 
to the second ranking topic, Communication and Transportation. 
It is apparent, then, that health occupied by far the position of 
greatest prominence for the reader of the New York Times. 

The total volumes for the combined years of 1930, 1933, 1936, 
and 1939 for each of 31 sub-topics under Health and Medicine are 
shown in Table I. Out of a total of 52,238 column-inches of space 
devoted to all the science in the newspaper, 11,944 column-inches 


were in the field of health and medicine. In setting up the sub- | 


topics, it was attempted to make them as much as possible indicative 
of the fields receiving most newspaper emphasis, even though it 
interferred to some degree with a logical organization. For example, 
the topic Blood and Disorders, Hormones and Endocrine Glands, 
and Respiration should probably have been placed under Anatomy 
and Physiology. As another instance, Anaesthetics might have been 
placed under Drugs and Medicines. The reader should receive a 
clearer interpretation, however, from the separate treatment in the 
table. 
TABLE I 


Sus-Torics With NeEwspaPerR VOLUMES IN COLUMN-INCHES 
Unper HEALTH AND MEDICINE 








Total Volume 














Sub-Topic in 
Column Inches 

Air impurities—dust, smoke, etc. .. 196 

Alcoholism, narcotics, poisons 397 

Allergies 90 


INI det 108 





~ 








uld 


in- 


es 
ve 


e, 
s, 


-n 


ne 





HEALTH MATERIAL IN A NEWSPAPER 349 

























































































Total Volume 
Sub-Topic in 
Column Inches 

Anatomy and physiology 929 
Bacteria, antiseptics, vaccines 579 
Blood and disorders 283 
Bones, orthopedics, muscles 254 
Brain and nervous system 500 
Cancer and tumors 745 
Childbirth, rate, fertility 335 
Children—care, diseases 286 
Contagious diseases, infections 1,285 
Diet and metabolism 542 
Drugs and medicines 177 
Eugenics 394 
Food and drug laws 182 
Genetics and heredity 492 
Health disorders—non infectious 597 
Hormones and endocrine glands 563 
Industrial hygiene 210 
Insanity and meptal deficiency 203 
Life expectancy 112 
Mental hygiene and psychiatry 420 
Respiration, asphyxiation 405 
Respiratory diseases 319 
Sanitation and quarantine 324 
Sense organs and care 239 
Surgery and medical instruments 249 
Teeth 140 
Vitamins 389 
TOTAL 11,944 








It is readily apparent from the table that Contagious Diseases 
and Infections had the greatest volume of any single topic, followed 
by Anatomy and Physiology. Much of the health material in the 
New York Times was technical, often consisting of direct quotations 
in medical terminology by authorities. There were marked varia- 
tions in the amounts of space devoted to some of the topics during 
the years studied. Several of these variations reflected interesting 
trends during the ten-year interval covered in the analysis. 


Alcoholism was a prominent feature in 1930, having over 200 
column-inches devoted to it in that year. It was of much less im- 
portance in 1933, 1936, and 1939. The decline in newspaper men- 
tion of alcoholism apparently coincided with the repeal of the Pro- 
hibition Law in 1933. 


Blood and Disorders included bleeding and clotting, blood tests, 
types, transfusion, and storage. 

Cancer and Tumors received the greatest attention of any health 
disorder. Newspaper accounts included the pathology, history, and 
methods of treatment. Frequently fallacies regarding the disease 
were pointed out. The material given was found in abundance 
during each of the years studied, and testified to the sustained public 
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Of the Contagious Diseases, tuberculosis occupied more news- 
paper space than any other. It experienced a sharp decline, how- 
ever, after 1930. Other contagious diseases receiving appreciable 
mention were diphtheria, ievers, infections, and milk-borne diseases. 
It was interesting to note that venereal disease received no mention 
at all until 1936, but has been featured increasingly since. In 1936 
there was devoted to it 42 column-inches of space, and in 1939, 64 
column-inches. It seems reasonable to assume that the increase is 
continuing. It is hoped by many that newspaper prominence will 
aid in a more intelligent and successful attack upon venereal disease. 

Eugenics included considerable material on birth control and sex 
education. They have been frequently and voluminously featured. 
The amount of space would have been much greater had not much 
material been omitted which treated the topics on moral, religious, 
and ethical grounds. 

Among Non-Infectious Health Disorders, those involving the 
heart occupied the place of greatest importance. Heart “failure” 
and disease of the heart were frequently discussed. Many obitu- 
aries made mention of the death of important individuals from 
causes involving the heart, but most of these references were omitted 
because of their brevity. 

Industrial Hygiene featured occupational hazards such as sili- 
cosis, burns, and noise. 

Mortalities from drowning, and asphyxiation from illuminating 
gas and automobile exhaust fumes were among the most significant 
and frequently mentioned causes of death in the newspaper. Most 
of such mishaps were accidental in nature. From this evidence it 


appears that this topic should receive thorough treatment in health | 


education programs. 

Respiratory diseases included “colds,” “grippe,” influenza, and 
pneumonia. It might occasion surprise to note that material on 
sinuses and sinus disorders was relatively insignificant. 

Sanitation included among its prominent topics garbage and 
sewage disposal, and water pollution. 

As might be supposed, the public is strongly vitamin conscious 
in its newspaper reading. The amount of space devoted to vita- 
mins increased steadily from a total of 55 a ianaiacaaes in 1930 
to 120 column-inches in 1939. 

It is to be hoped that the health material sill in the newspaper 
will find greater use by alert teachers interested in health education, 
as a means of keeping their instruction vital, effective, and up to date. 

The public needs not only to read the health material in the 
newspaper, but with the guidance of competent instruction it also 
needs to learn to distinguish truth from error, and above all, to apply 
what it learns. 
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The Relationship Between Personality 
Adjustment and Achievement in 
Physical Education Activities 


By ABRAHAM P. SPERLING, PH.D. 


Instructor, Department of Hygiene 
College of the City of New York 


STATEMENT OF PROBLEM 


HE problem of this study is to determine the relationship 
between personality adjustment and achievement in physical 
education activities among male college students. 


BACKGROUND OF THE PROBLEM 

A review of the literature pertaining to personality adjustment 
and athletic participation uncovered a wealth of theoretical discus- 
sion on the subject, by physical educators, psychologists, and _ soci- 
ologists. A general opinion was found to exist among many physical 
educators and mental hygienists that participation in athletics makes 
for more wholesome personalities. Statements to this effect are 
made by Heaton,! Groves and Blanchard,? Voltmer and Esslinger,? 
Lloyd,* Watson,® and others too numerous to include here. At the 
same time there were opinions in the literature which questioned 
the influence of athletics on personality development. These views 
are contained in books by Witty and Skinner,® Basset,’ Slavson,® 
and Cole.® 


Despite these long-standing differences in opinion, the investi- 
gator could find little evidence of an objective nature which might 
be used to substantiate the assertions of either group. Hence the 
present study was undertaken in order to furnish experimental data 


1 K. L. Heaton, Character Building Through Recreation. (The University 
of Chicago Press, Chicago, Illinois, 1929). 
2E. R. Groves and P. Blanchard, Introduction to Mental Hygiene. (New 
York: Henry Holt & Company, 1930) 290-291. 
8 F. Voltmer and A. Esslinger, The Organization and Administration of 
Physical Education. (F. 8. Crofts and Company, New York, 1938) 89. 
4 F. Lloyd, Interpretations of Physical Education. (Edited by J. B. Nash, 
A. 8. Barnes and Company, New York, 1931) Vol. I, 170. 
5 G. B. Watson, “Personality Growth through Athletics,” Journal of Health 
and Physical Education,9 (September, 1938) 408. 
os 6 P. A. Witty and C.°F. Skinner, et al., Mental Hygiene in Modern Educa- 
n, 4 
7 C. Basset, Mental Hygiene in the Community. (The Macmillan Com- 
pany, New York, 1934) 324. 
1988) “7 Slavson, Creative Group Education. (Association Press, New York, 
1996) . Cole, Psychology of Adolescence, (Farrar and Rinehart, New York, 
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which might clarify the issue and enable one to say with greater 
assurance than exists at present that athletic achievement is, or is 
not, associated with more favorable personality development. 


PROCEDURE 

I. Selection and Description of Diagnostic Instruments.—In order 
to obtain a personality profile of each individual to be studied, it 
was considered necessary to select a battery of questionnaires diag- 
nostic of the traits of personality generally found in a personality 
psychograph. After an extensive review of general personality ad- 
justment scales, the Human Behavior Inventory, devised by Ran- 
dolph Smith for a specific experimental study, was regarded by 
the investigator as being the basal adjustment scale needed for this 
study. In the opinion of the investigator the validity of this scale 
had been inadequately established. Hence a preliminary investiga- 
tion!® was conducted in which the validity of this instrument was 
shown to be on a par with that of the Bell Adjustment Inventory 


and the Clark-Thurstone Scale. 

On the basis of their demonstrated validity, reliability, and ap- 
plicability to the present study, there were chosen four additional 
scales for the measurement of personality traits. The five measur- 
ing instruments and the personality variables diagnosed by them 
may be listed as follows: 

The Human Behavior Inventory—R. B. Smith 

a) Work efficiency 
b) Superiority-inferiority 
c) Social acceptability 
d) Emotional stability 
é€) Objectivity 
f) Family relationships 
Introversion-Extroversion Scale—J. P. and R. B. Guilford, 
Revised by P. S. DeQ. Cabot. 
g) Introversion 
h) Extroversion 
Ascendance-Submission Reaction Scale—G. W. and F. H. Allport 
1) Ascendance 
j) Submission 
A Social Study—M. H. Harper 
k) Conservatism 
1) Liberalism 
A Study of Values—G. W. Allport and P. E. Vernon 
m) Theoretical 
n) Economic 
o) Aesthetic 
~) Social 
q) Political 
r) Religious 4 ‘ 

In addition to these five scales, a personal information sheet was 

prepared by the investigator. On this form the students were asked 


10 The preliminary investigation is described in the doctoral dissertation 
by the investigator, namely, “The Relationship Between Personality Adjust- 
ment and Achievement in Physical Education Activities.” (1941) On file in 
the library of New York University, New York. 
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to supply data concerning their class in college, age, religion, and 
athletic experience. 

II. The Groups.—To investigate the problems, there were secured 
three groups of students from the College of the City of New York, 
who were differentiated with respect to athletic achievement; namely, 
a group of varsity athletes, a group of intramural athletes, and a 
group of non-athletes. By definition, an intramural athlete was one 
who had participated in an intramural athletic event at the college 
for at least two semesters and a non-athlete was an individual who 
had never been a member of a varsity, intramural, class, or club 
team in junior high school, senior high school, or college. An at- 
tempt was made to keep the groups as uniform as possible with 
respect to age, education, economic status, nationality, and religious 
background. 

III. Collection of the Data.—Varsity athletes were contacted 
through coaches, team managers, and captains, as well as at varsity 
club meetings. The subjects constituting the other two groups were 
obtained through college clubs, fraternities, independents, house plan 
groups, and classes in required courses. 

The investigator personally administered, with uniform instruc- 
tions, and collected a total of 435 batteries of the questionnaires 
and information blanks previously described. Of this number 171 
sets were from varsity athletes, 138 from intramural athletes, and 
126 from non-athletes. From the college records the athletic experi- 
ence of the students was checked. In addition, information was 
obtained about each student as to his percentile score on the Amer- 
ican Council on Education Psychological Examination (taken at the 
time of college entrance), and his parental occupation and nationality. 

IV. Treatment of the Data—The scores on the battery of in- 
ventories for all three groups were recorded and organized in fre- 
quency distribution tables. From those tables were obtained means, 
medians, and standard deviations for each group on the respective 
personality traits measured by the scales. The three groups were 
compared with respect to their personal background data, reported 
on the information sheet, and the additional information gathered 
from the college records. The varsity group was further investi- 
gated for personality trait differences on the basis of extent of varsity 
athletic experience, team membership, and type of varsity sports 
participated in. Coefficients of intercorrelation were obtained be- 
tween the scales used for the measurement of the personality traits. 
The statistical techniques by which the comparisons and analyses 
were carried out included critical ratios between means, analysis of 
variance, chi-square test, and Pearson product-moment correlation. 


THE RESULTS 
Comparisons of the varsity, non-athlete, and intramural groups 
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with respect to religious affiliation, national derivation, educational 
status, and occupational status of the parents disclosed small differ- 
ences; the groups were therefore considered to be comparable." 
In age the varsity group proved to be nearly a year older than the 
non-athlete and: intramural groups. In the percentile score in the 
American Council on Education Psychological Examination the non- 
athlete group mean was at the 74th percentile, the intramural group 
mean was the 72nd percentile, and the varsity group average reached 
the 68th percentile. 

Comparison of Central Tendencies of the Three Groups in the 
Personality Inventory Scores—By use of critical ratios the mean 
scores of the varsity, intramural, and non-athlete groups were com- 
pared with respect to sixteen personality variables. These data are 
summarized in Table I. In reading this table it should be borne in 
mind that higher scores on the Human Behavior Inventory are in 
the direction of maladjustment. For the Introversion-Extroversion, 
Ascendance-Submission and Conservatism-Liberalism scales, the 
higher the scores the greater the extroversion, ascendance, and liber- 
alism. Conversely, the lower the scores the greater the introversion, 
submission, and conservatism. On the Values scale, the higher the 
score the greater the relative strength of that value and vice versa. 

In Table I the varsity and intramural groups were shown to be 
reliably favored in their scores in the personality adjustment in- 
ventory and its subsections of work efficiency, self-confidence, social 
adjustment, emotional stability, and family adjustment. The critical 
ratios of the differences between the means ranged from 4.00 to 8.19. 
With statistical certainty they were found to be more extroverted, 
ascendant, and higher in their political interest score than the non- 
athlete group. The non-athlete group was indicated to be somewhat 
more liberal, theoretical, and aesthetically motivated than the varsity 
or intramural group. The varsity and intramural groups were un- 
differentiated in any of the sixteen personality traits, the critical 
ratios of the means ranging from .07 to .47. 

Although the data of Table I show significant differences amongst 
the varsity, non-athlete, and intramural groups in many of the per- 
sonality traits, it must be remembered that those data are to be 
interpreted for the differentiation of groups only. In individual 
scores there was a large overlapping amongst the groups on all of 
the measures. 

Before proceeding to a further consideration of the results of the 
data it may be well to review the facts concerning the social status 
indicated by scores on the personality scales. 

Concerning the Human Behavior Inventory and its subsections 


11 The tabular arrangement and statistical treatment of these data are 
contained in the original doctoral dissertation by the investigator. 
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TABLE I 


CriTICAL RATIOS OF THE DIFFERENCES BETWEEN MEAN SCORE FOR THE VARSITY, 
INTRAMURAL, AND NON-ATHLETIC GROUPS ON THE PERSONALITY VARIABLES 






























































Scale and Varsity—Non-athlete Intramural—Non-athlete Varsity 
Variables* M VA M NACR MIA M NA CR Intra. CR 
Human Behavior 

Inventory Total 112.19 146.34 8.19 111.50 146.34 8.19 19 
Work 
Efficiency 12.44 14.87 4.00 12.50 14.87 3.95 1] 
Superiority 
Inferiority 13.54 18.09 7.34 13.58 18.09 6.83 07 
Social 
Acceptability 15.22 20.67 7.23 14.92 20.67 7.56 47 
Emotional 
Stability 27.74 36.77 7.34 27:32 3647 750 .40 
Objectivity i773 . 1943 1,79 17,91 1913 156 25 
Family . 
Relationship 27.95 36.09 5.94 28.31 36.09 5.98 29 
Introversion- 
Extroversion 65.61 58.67 6.94 67.47 58.67 870 1.99 
Ascendance- 
Submission TAL. <f£ 58 757 10:78 -7.58 878 1.88 
Conservatism- 
Liberalism 56.86 59.03 1.93 57.45 59.03 1.36 50 
Values Scale: 
Theoretical 32.78 35.18. 2:83 34.27 35.18 101 1.87 
Economic 30.16 29.68  .62 30.91 29.68 1.45 .96 
Aesthetic 27.45 30.47 3.02 26.68 30.47 3.79 93 
Social 34.50 33.14 1.85 34.13 33.14 1.26 54 
Political 33.08 29.83 4.00 32.30 29.83 2.94 1.02 
Religious 22.54 2274 25 20.93 2274 210 1.91 
Total 180.51 181.04 179.22. 181.04 





it may be taken for granted that the higher scores are less socially 
desirable. A high score in the total scale indicates a lack of per- 
sonality adjustment or what may be termed maladjustment. Sim- 
ilarly high scores in the subsections indicate respectively, poor work 
efficiency, lack of self-confidence, poor social adjustment, emotional 
instability, lack of social insight, and lack of adjustment to the home. 

With respect to the traits introversion-extroversion and ascend- 
ance-submission, an issue arises. Although there are those who 
would disagree, the majority of opinions in the literature appear to 
regard extroversion and ascendance respectively as more wholesome 
traits of personality than introversion and submission. Diamond, 
after a review of the literature concerning the social status of the 
traits introversion and extroversion in which he quotes such authori- 
ties as Thurstone, Heidbreder, and Downey, comes to the following 
conclusion : 
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Many considerations combine therefore to support the view that introver- 
sion is associated with a decreased effectiveness and satisfaction in social con- 
tacts, and that it must be regarded as a mild form of maladjustment.12 

In a report on the applications of the Ascendance-Submission 
Reaction Study is found the following: 
That a neurotic tendency goes with submissiveness is the conclusion of 


investigators who have correlated scores on the Ascendance-Submission Re- 
action Study with scores on the Thurstone Personality Interview.!% 


These conclusions are confirmed to some degree by the findings of 
this study as evidenced by the fact that the non-athlete group which 
shows significantly poorer adjustment scores than the varsity and 
intramural groups also shows significantly greater scores in the 
direction of introversion and submission. 

Comparisons Within the Varsity Group Based on Semesters of 
Varsity Experience—From the students’ reports of their varsity 
athletic experience in high school and college a frequency distribu- 
tion based on differentiation of experience was made for the 171 
subjects. Each season of membership on a varsity team was counted 
as one unit of experience. The range of experience units was from 
one to fourteen. For the purpose of comparing the less experienced 
varsity students with the more experienced, two groups were formed. 
The first having one to four seasons of varsity experience and the 
second having five or more seasons of varsity experience. Separate 
means and standard deviations in each of the personality variables 
were computed for the two groups. The differences in the means 
were investigated by the critical ratio method. These data gave 
evidence that a greater number of seasons of varsity experience was 
associated with a trend toward more favorable scores in the per- 
sonality adjustment inventory and its subsections and with scores 
favoring extroversion and ascendance. There seemed to be no 
relationship between greater varsity experience and Conservatism- 
Liberalism scores or any of the motivational interests of the Scale 
of Values. 

Comparisons Based on Varsity Team Membership.—In order to 
compare the ten varsity teams with respect to the personality vari- 
ables, means and standard deviations for each team in every variable 
were computed. The application of analysis of variance to these 
data indicated that some of the team groups differed from the total 
varsity group on several of the personality variables. In order to 
determine the extent and nature of the differences between certain 
varsity team groups and the entire varsity group in the personality 
variables, critical ratios of the differences in mean scores were com- 





12 §. Diamond, “A Study of the Influence of Political Radicalism on Per- 
sonality Development,” Archives of Psychology, 203 (1936) 10. 

13 R. Ruggles and G. W. Allport, “Recent Applications of the Ascendance- 
Submission Reaction Study,” Journal of Abnormal and Social Psychology, 34 
(1939) 622. 
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puted for the ten sports groups in the sixteen personality variables, 
These results are given in Table II, which also contains the means 
for each group and for the total group. 

None of the critical ratios presented in Table II was three times 
as large as the standard error of the difference between the means 
that it represents. Therefore none of the personality trait differences 
between a varsity team group and the entire varsity group may be 
considered statistically certain. Some of these differences, however, 
are large enough to be considered somewhat significant (critical ratio 
over 2). The fencing group showed the greatest number of trait 
differences from the total group. In the direction of poorer adjust- 
ment the group was shown to have higher mean scores in the traits 
of the Human Behavior Inventory, the critical ratios averaging over 
2. They were lower in ascendance and extroversion and higher than 
the total varsity group in their liberalism score. The baseball group 
had the lowest mean score in the theoretical value (C.R. 2.11) and 
in its liberalism score (C.R. 1.97). The basketball group mani- 
fested rather high self-confidence (C.R. 2.35) and high social moti- 
vational interest (C.R. 2.20). The football team demonstrated its 
only significant divergence from the total group by its low liberalism 
score (C.R. 2.68). The track group showed the best objectivity 
score (C.R. 2.33) and the lowest economic interest (C.R. 2.11). 
The highest scores of the swimming group occur in the direction of 
extroversion (C.R. 1.95) and theoretical motivation (C.R. 1.93). 
The tennis team had the highest liberalism score (C.R. 2.36). The 
wrestling team showed smaller mean differences in the traits than 
any of the other groups. 

That personality differences on a group basis exist amongst the 
membership of the various sports has been suggested in the theoret- 
ical literature but so far as this investigator knows this situation 
has not been tested experimentally. Griffith, who has written sev- 
eral full length books on the subject of psychology and athletics, 
offers the following: 

Some games depend more than others upon the fact of personality. It is 
a personality that one charges against in the football game. The personal 
element in a game makes a difference. The question is: What kind of a dif- 
ference? How can personality be used? Who has itt Who can get it? These 
too are psychological questions.* 

The work of the Committee on Curriculum Research of the Col- 
lege Physical Education Association may shed some light on the 
answers to Griffith’s questions. The Committee has perhaps done 
the most intensive work to date on the evaluation of physical educa- 
tion activities in terms of their relative contributions to the objec- 
tives of physical education. The five objectives listed by the Com- 
mittee may be described briefly as physical and organic development, 

14 C. R. Griffith, Psychology and Athletics, 27. 
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social traits, psychological development, safety skills, and recreational 
skills. In the report of this Committee, compiled by LaPorte,'5 
there are offered charts showing the ranking of physical education 
activities in order of the importance of their contribution to each 
and all of the objectives. For the present needs it may be worth 
while to list the Committee’s rankings of the sports included in this 
study with reference to their psychological, and all-round contribu- 
tions and to compare it with the rankings resulting from the data 
of this study. The numbers to the right of the sports indicate the 
Committee’s point evaluations. The numbers to the left represent 
the rank order of the sports as indicated by the Committee. 


EvALuATIVE RANKINGS OF SPORTS BY THE COMMITTEE ON CURRICULUM RE- 
SEARCH OF THE COLLEGE PHysICAL EpUCATION ASSOCIATION CoMMITTEE WITH 
RANKINGS RESULTING From Tuis Stupy 


Relative Rank of Sports Relative Rank of Sports Ranking of Teams on Ba- 
in Psychological Contri- in All-Round Contribu- sis of Adjustment Scores 


bution tion Obtained in this Study 

Op | 9 1. Swimming. .......... 84 1. Football 

2. Basketball _ .............. 8 2. Football .............. 8 2. Basketball 
eee 4 3. Basketball ............ 7% 3. Track 

NIE oihttiiesommeenonie a eae 7 4. Baseball 

SS) ee , 2 eee one 6% 5. Boxing 

6. Swimming .............. a | ne 6% 6. Swimming 
PI cicdaisdiecnsigiatonts FF I eatin 6% 7. Wrestling 
re 6 8. Wrestling ............ 6% 8. Tennis 

9. Wrestling ................ > 2 Fencing .....0.. 4% 9. Lacrosse 


ly. | . [PB 10. Fencing 
From these data it would appear that some of the personality 


trait variations manifested by the sport groups of this study may 
warrant further consideration. 


From the group means of Table II or from the sports rankings 
it was noted that the football and basketball groups showed the 
most favorable adjustment scores. These activities are similarly in- 
dicated to be the top sports by the Curriculum Committee as con- 
tributing to the psychological and all-round objectives of physical 
education. Further comparison of the rankings disclose a rather 
close agreement between the two lists. With the exception of the 
tennis group, none of the teams is separated by more than two steps. 
Such close agreement between postulated outcomes of certain activi- 
ties and empirical evidence pointing to the presence of these out- 
comes in the postulated areas, is surely deserving of further explor- 
ation. 

Comparison of Individual Sports Teams With Group Sports 
Teams.—In order to determine whether personality trait differences 

15 W. R. LaPorte, The Physical Education Curriculum, report of The Com- 


mittee on Curriculum Research of the College Physical Education Association 
(The Rice Institute, Houston, Texas, 1937) 8-13. 
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existed between members of individual sports teams as a group and 
members of group sports teams, the scores for the teams comprising 
the respective groups had to be combined. Hence the means and 
standard deviations of the baseball, basketball, football, and lacrosse 
teams in the sixteen personality variables were combined to repre- 
sent the averages for the group sports. In like manner the scores 
for the boxing, fencing, swimming, tennis, track and wrestling teams 
were combined to make up the individual sports group. Critical 
ratios of the differences between means of these two groups were 
computed for the sixteen personality variables. The results are sum- 
marized in Table III. 
TABLE III 


CriTIcAL RATIOS OF THE DIFFERENCES BETWEEN COMBINED MEANS IN THE 
PERSONALITY VARIABLES OF GROUP SporTS TEAMS AND INDIVIDUAL 
Sports TEAMS.* 
























































Personality Group Sports N=71 Individual Sports N=82 CR, 
Variables M S.D. M S.D. 
Conservatism- 
' eculinn 54.52 10.04 58.47 10.67 2.36 
Introversion- 
Extroversion 66.49 8.88 65.39 8.36 79 
Ascendance- 
Submission 9.60 17.48 7.53 14.13 80 
Human Behavior 
Inventory 111.49 32.15 116.97 35.81 1.00 
Work 
Efficiency 12.10 4.74 12.40 4.77 39 
Superiority 
Inferiority 13.00 4.89 13.50 4.94 63 
Social 
Acceptability 14.66 5.34 15.71 5.87 1.30 
Emotional 
Stability 26.47 9.38 28.10 9.70 1.06 
Objectivity 17.73 5.63 17.89 6.78 16 
Family 
Relationships 26.78 11.63 29.30 12.49 1.29 
Values Scale: 
Theoretical 31.80 7.46 34.32 6.41 2.21 
Economic 29.85 5.33 29.84 7.00 01 
Aesthetic 27.32 7.84 28.10 8.90 61 
Social 34.94 5.82 34.30 6.12 66 
Political 33.47 6.66 31.84 7.28 1.50 
Religious 23.30 7.32 21.47 7.30 1.54 





* Group sports teams—baseball, basketball, football, and lacrosse. Individ- 
ual sports teams—boxing, fencing, swimming, tennis, track, and wrestling. 


Although none of the differences between means represented in 
Table III is large enough to be considered entirely reliable statis 
tically, the individual sports group is indicated to be fairly signifi- 
cantly more liberal (C.R. 2.36), theoretical (C.R. 2.21), and 
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slightly more aesthetic (C.R. .61). The group sports combination 
manifest statistically, to a non-significant degree, critical ratios rep- 
resenting slightly greater extroversion, ascendance, work efficiency, 
self confidence, social acceptability, emotional stability, family adjust- 
ment and social, political and religious motivational interests. 


Comparison of the results contained in Table III with those 
obtained for the differences between the original varsity and non- 
athlete groups shown in Table I, indicates that with the exception of 
one item (religious value) the direction of the personality trait dif- 
ferences between the group sports and individual sports combina- 
tions, are exactly the same in trend (although smaller in magnitude) 
as the differences between the varsity group and non-athlete group. 
It may therefore be concluded that as a group the individual sports 
members are more similar to the original non-athlete group, than are 
the group sports members. 


Comparisons Between Body-Contact Sports Teams and Non-Body- 
Contact Sports Teams.—Proceeding in the same manner as described 
for the dichotomy of individual and group sports, critical ratios were 
computed for the difference in the personality variables of two varsity 
groups differentiated according to membership on varsity teams en- 
gaging in body-contact and non-body contact sports. The body-con- 
tact sports group consisted of the basketball, boxing, football, lacrosse 
and wrestling teams. The non-body-contact group include the base- 
ball, fencing, swimming, tennis, and track teams. Since the division 
on the basis of contact and non-contact sports necessitated a small 
shift in teams namely the removal of the baseball team and the 
addition of the boxing and wrestling team to what was previously 
the group sports combination, the differences between personality 
variables for the two new groups may be expected to be similar to 
those of the previous dichotomy. This proved to be so, with the 
body-contact sports group being similar to the group sports com- 
bination. 


The small but consistent concatenation of personality trait dif- 
ferences is repeated for the fifth time when both the individual 
sports, and non-contact sports, groups are indicated to lean slightly 
in the direction of the traits characterizing the non-athlete group. 
This suggests that at least two types of trait-consistency exist be- 
tween groups differentiated on the basis of athletic participation. It 
is recognized that the concomitant variations of personality traits 
and athletic experience brought out in this study can only suggest 
relationship by inference. Nevertheless it must be remembered that 
these differences were empirically investigated because of theoretical 
expressions by authorities intimating that specific types of athletic 
activities were associated with characteristic personality traits. For 
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example, in Griffith’s Psychology and Athletics the following state- 
ments are found: 

There is something about close bodily contact that puts boxing and 
wrestling under indebtedness to the emotions just as was the case in football. 

Football teaches courage, team-work, fair play, stick-to-it-iveness, regard 
for personality and control of emotional life. 

Baseball is a more intellectual game than football. Baseball provides also 
a way of learning steadiness and control. Basketball is fine training for 
mental quickness and alertness.” 

Thus while the present study has not investigated specifically 
some of the suggestions found above, the findings do tend to con- 
firm the hypothesis that trait differences are associated with differ- 
ences in athletic participation. 

Finally it must be stated that due to the empirical nature of 
this investigation it cannot be known whether participation in the 
activities causes the obtained personality status, whether those with 
the characteristic personality status are attracted to the activity, or 
whether the activities are such that only those with the required 
personality status will be successful participants. 


CONCLUSIONS 
The findings of this study may be listed as follows: 


A. Statistically reliable differences were found in the personality 
patterns of the varsity and intramural groups as distinguished from 
those of the non-athlete group. 

In personality adjustment scores, ascendance, and extroversion, 
the varsity and intramural group proved to be reliably superior to 
the non-athlete group. 

In attitude, the non-athlete group was found to be more liberal 
minded than the two athlete groups, but the differences were not 
statistically significant. 

In interests or motivational values the varsity and intramural 
groups were shown to be more significantly motivated by a desire 
for power and toa lesser extent by a social love of people. The non- 
athlete group was indicated to be more aesthetic and _ theoretically 
minded. 

No significant personality trait differences were found between 
the varsity and intramural groups examined in this study. 

B. Comparisons between two groups of varsity athletes differ- 
entiafed on the basis of number of seasons of athletic experience 
showed the group having greater experience to have significantly 
more favorable adjustment scores, to be more ascendant and more 
extroverted. In attitude and interests no differences were indicated. 

C. Some teams were identified as differing significantly from the 
total varsity group in several personality traits but none of the dif- 


16 Griffith, op. cit., 27. 
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ferences was large enough to be considered statistically certain. A 
listing of the most significant trait differences for the various team 
groups 1s contained in the previous section of this report. 

D. There were shown to be small but consistent personality 
trait differences between a combined group of varsity individual 
sports teams and a combination of varsity group sports teams. The 
differences indicated the individual sports group to be slightly in- 
clined in the same direction as that of the original non-athlete group. 

E. A similar series of small differences were indicated between 
the personality traits of a combined group of varsity body-contact 
sports teams and non-contact sports teams as existed between the 
group sports and individual sports combinations. The differences 
indicated the non-contact group to be similar in personality pattern 
to the individual sports group. 

EDUCATIONAL IMPLICATIONS 


This study is educationally significant in that it has indicated 
that a more socially desirable degree of personality development 
accompanies a greater degree of experience in physical education 
activities. This key inference tends to confirm the contentions of 
those writers who asserted a positive relationship between partici- 
pation in physical education activities and personality development. 
It is now incumbent upon those who make contrary claims to prove 
their contentions concerning the negative contributions of varsity 
athletics to personality development. 

The results indicate that the chance of picking a better adjusted 
group from among athletic participants is far greater than from a 
non-athlete group. 

The results indicate that a similar degree of personality develop- 
ment will be found among varsity athletes as among intramural ath- 
letes. This may be considered as evidence favoring the extension 
of intramural athletics which offer opportunities for athletic achieve- 
ment to many more participants than the varsity athletic program. 


RECOMMENDATIONS 


A major weakness of this study is its empirical nature, which 
prohibits the postulation of any teleological conclusions concerning 
the positive association shown to exist between athletic achievement 
and favorable personality adjustment. Hence it is recommended 
that a study be conducted to determine experimentally whether the 
obtained personality differences are due directly to participation in 
the physical education activities, or whether those with characteristic 
personality status are attracted to the physical education activities, or 
whether the activities are of such nature that only those with the 
required personality status will be successful participants. 
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Recent Changes in the Requirement and 


Content of Required Health and Physical 
Education for Men in Land Grant 
Colleges and Universities 


By Lioyp MerepitH Jones, Ph.D. 


The Pennsylvania State College 


adjusting their curricula to fit the new and urgent demands placed 

upon them as a result of the entrance of the United States into the 
war. Colleges and universities which had initiated changes in their 
curricula prior to Pearl Harbor were hastily joined by many others 
which saw the necessity of modifying their traditional course offerings 
to meet the demands of a nation at war. Two outstanding examples 
of the changes which have been made in institutions of various types 
and of various enrollments are: (1) the acceleration of the college 
program so that the normal peace-time program of eight semesters 
can be concluded within less than four calendar years; and (2) the 
renewed emphasis of physical education for all men to the end that 
they will be in physical condition for training or for combat service 
upon graduation or upon induction into the service. 

Officers in responsible positions in the Army and Navy have re- 
peatedly requested the colleges and universities to get their graduates 
in condition physically before their induction or enlistment in the 
armed forces. In order to obtain authentic information concerning 
the policy which colleges and universities should adopt in order to 
gear their programs to the war effort, the American Council on 
Education has canvassed the opinion of high ranking officers in the 
War and Navy Departments in Washington. The concensus of 
these policy-forming groups is reported in a recent bulletin of the 
Council.’ This report states, “Answers to three questions were 
sought. (1) What are the training needs in enlisted personnel of 
the armed forces for which some college training may be beneficial? 
(2) What pre-induction education would be beneficial to men enter- 
ing the armed forces prior to completion of degree requirements? 
(3) To what extent are the armed services conducting their own 
training programs to meet these needs?” On the basis of the inter- 
views the report concludes, “There are two generalizations to be 


le ALL sections of the nation, educational institutions have been 


1 American Council on Education, “Higher Education and National De- 
fense,” American Council on Education Bulletin, No. 23, February 28, 1942. 





i 








PHYSICAL EDUCATION IN LAND GRANT COLLEGES 365 


drawn from the interviews with the officers, all of whom were respon- 
sible heads of the training programs for the various arms and services 
of the Army, Navy, and Marine Corps. The first generalization is 
that a more definite and consistent program for physical fitness 
should be developed and required of all students. It is the first need 
mentioned here because it was almost always the first emphasized by 
those interviewed. Military men are definitely concerned with the 
evident lack of physical strength and general body care even among 
those who have the advantages of college training. These men, the 
potential leaders, as non-commissioned and commissioned. officers, 
should be not only physically fit, but should also be thoroughly in- 
formed on matters of personal health and hygiene. They therefore 
strongly recommend the following studies: . . . Hygiene—personal 
hygiene, first aid, field sanitation ; Physical training—the final product 
to be not alone the skillful performance in games, but also the develop- 
ment of endurance; e.g., the ability to walk long distances and after 
reasonable rest to be able to repeat without experiencing sore muscles. 
To provide each student with experience in giving commands to 
groups. Execution of commands with precision requiring muscular 
coordination. The report of such a program now conducted in the 
Navy will soon be released through the Joint Army and Navy Com- 
mittee on Welfare and Recreation, Temporary Building G, Wash- 
ington, D. C.” 

The Navy Department has already utilized the services of several 
leaders in the colleges and universities in developing a rigorous pro- 
gram of physical conditioning for enlisted men and officers who are 
in that branch of the service. The services of the American Associa- 
tion for the Advancement of Science have been requested by the 
Army Air Corps to assist in the program of personnel preparation. 
In a recent issue of its Bulletin, the committee reminds us of the 
rigors which young men of that branch of the service must undergo. 
It states, “Probably no other demands on the human physique are 
as severe as those on the crews of combat planes. In referring to 
those who are exploding their energy in combat, draining it unceas- 
ingly in long-flights, freezing at great altitudes, trusting to gas tanks 
for their life-sustaining oxygen, plunging from the substratosphere 
almost to the surface, and whose very lives hang continually upon 
slight margins of accuracy of judgment and quickness of action, as 
well as upon Fate, such words as strength, endurance, coordination, 
and courage, in their ordinary meanings are quite inadequate. It is 
clear why only those between the ages of 18 and 26 are eligible for 
the air service, and why only a part of those within these age limits 
can qualify.’ 


2“College Preparation for Aviation Training,” A.A.A.S. Bulletin, 1:3 
(March, 1942). 
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In an effort to implement the program of physical fitness proposed 
by representatives of the armed forces, the College Physical Education 
Association at its December, 1941, meeting adopted a resolution 
urging, “Colleges and universities to plan their programs of physical 
education in accordance with the following recommendations: (1) 
that the physical education program be placed on a 5-day-a-week 
basis for four years for all students; (2) that the programs of intra- 
mural activities, intercollegiate athletics, and physical education be 
broadened and intensified; (3) that a complete service of medical 
examination be extended to all students; that the follow-up work 
including the correction of remediable defects be made a part of the 
program; and (4) that timely and vital courses, such as first aid, 
lifesaving, personal hygiene, including military and social hygiene, 
be given.” 

In order to ascertain the extent to which land-grant colleges and 
universities and other institutions of higher learning had adjusted 
their course offerings in the required courses in health and physical 
education for men, a questionnaire was sent on March 7, 1942, to 
representatives of 97 colleges and universities in the United States. 
The query requested information concerning the changes and con- 
templated changes in time allotment, in the requirement of hygiene, 
and in the changes in the content of the programs in health and 
physical education made subsequent to September, 1940. Inquiries 
were sent to the 49 land grant colleges and universities of the con- 
tinental United States listed in the official directory of the U. S. 
Office of Education,* to 18 state universities not included therein, 
and to 30 other colleges and universities represented in the member- 
ship of the College Physical Education Association. Usable returns 
were received from 58 per cent of the institutions. In Table I is 
shown the percentage of returns from the three types of institutions. 


TABLE I 


RESPONSE TO QUESTIONNAIRES BY COLLEGES AND UNIVERSITIES 




















Number of Responses 
Questionnaires 
Sent Number Per cent 
Land-grant colleges and universities............ 49 ° 20 40 
ES ee ee ee See 18 10 55 
Other colleges and_universities..................... 30 27 90 
Na a eo al ae basi 97 57 58 








Among all institutions reporting, 42 per cent have neither adopted 


3 College Physical Education Proceedings, December 30, 31, 1941. (De- 
troit, Michigan, Glenn W. Howard, Secretary). 

4 Maude Farr, Land-grant Colleges and Universities, Year ended June 80, 
1941. Circular No. 206, U.S. Office of Education. 
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nor proposed an increase in time allotment. Forty per cent of the 
state universities and other colleges and universities have increased 
the time allotment for the required health and physical education 
for men. The increase has generally been of one hour period weekly 
and has extended the time upward to include Junior and Senior 
students. Some institutions have increased the requirement to five 
periods of activity weekly. Twenty-two per cent of all institutions 
have proposed an increase in time allotment but at the time of this 
study the proposal had not been adopted. The faculty of one state 
university rejected a proposal for an increase in the time allotment 
for required health and physical education. In Table II are shown 
the institutions which reported no increase in time allotment as well 
as those institutions which have proposed to their faculties an in- 
crease. In Table II] are shown the increases in time allotment 
which have been adopted in twenty of the institutions. 

Many institutions have taken steps to modify their course offerings 
in the required health and physical education program as a result 
of the new demands of war. Among the institutions included in this 
study 47 per cent of them have adopted some changes in content 
while 7 per cent more of the institutions have changes under con- 
sideration. Several colleges and universities have increased their 
emphasis upon the program of intramural athletics; others have 
placed or are planning to place greater emphasis upon “body-building 
exercises” such as calisthenics and conditioning activities. Combative 
sports and first aid have received increased emphasis in other institu- 
tions. Four institutions report a change in the content of the required 
health and physical education by increasing the amount of hygiene. 
In Table IV are listed the institutions which have made or are con- 
templating making changes in the content of the required health and 
physical education for men. A summary of the increases in time 
allotment as well as in the change of content of the required health 
and physical education is shown in Table V. 

TABLE II 
INCREASE IN TrMeE ALLOTMENT oF ReguirED Puysicat EpucaTion ror Men 
ApopTep, REJECTED, OR PRoposeD IN LAND-GRANT COLLEGES 
AND UNIVERSITIES* 











No Increase 
Institution Adopted or Proposal Made for Increase 
__ Proposed 





Land-Grant Colleges and 
Universities 
University of Connecticut 
University of Illinois 
Iowa State College 
University of Minnesota x 





am 


*The abbreviation Fr. refers to Freshmen; So. to Sophomores; Jr. to 
Juniors; Sr. to Seniors; Grad. to Graduate Students. 
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TABLE II—Continued 








No Increase 


Institution 


Adopted or Proposal Made for Increase 


Proposed 





University of Missouri 


Propose “either 5 periods weekly 
for Fr. and So. or 3 periods 
weekly for all students.” - 


University of Nebraska x 

North Carolina State College x 

Ohio State University Propose “change from 1 year to 2 
years. 

Oregon State College Propose 3 periods weekly for Fr., 
So., Jr., and Sr. 

Pennsylvania State College Propose increase from 2 periods 
weekly to 3 for Fr., So.; elec- 
tive for Jr., Sr. 

University of Tennessee < 

University of Vermont* 

Washington State College Propose increase from 2 periods 
weekly for Fr., So., Jr., to 3 
periods weekly. 

University of Wisconsin Propose 2 periods weekly for Fr., 
DO. Jf: atid Sr. 

University of Wyoming x 

State Universities 

University of Alabama x 

State University of Iowa Propose “increase frofn 1 period 
weekly for Fr., So. to 3 periods 
weekly for all men under 36 
years of age; 5 periods weekly 
for all deficient in ability.” 

University of Michigan x 

University of Texas x 

University of Virginia x 

University of Washington Propose 3 periods weekly for Fr., 
So. Jr, and Sr. 

Other Colleges and Universities 

Boston University x 

Brooklyn College x 

Brown University Propose to “make other changes 
soon.” 

University of Chicago Propose to “require 3. periods 
weekly for Fr., So., Jr., Sr, 
and Grad.” 

College of the City of New York x 

Dartmouth College Propose “to include Jr. and Sr.” 

Lehigh University x 

New York University x 

Northwestern University x 

Notre Dame University Propose “a two-year three double 

periods weekly requirement.” 

University of Pittsburgh x 

Queens College x 

University of Southern California “May extend to include all under- 
graduate students and possibly 
5 times per week.” 

Springfield College x 

Syracuse University x 

Wayne University x 

Western Maryland College x 





* A proposal for an increase in time allotment was rejected by the faculty 
of the University of Vermont. 
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TABLE III 


Time ALLOTMENT OF REQuIRED PuysicaL EpUCATION FOR MEN ADOPTED BY 
LAND-GRANT COLLEGES AND UNIVERSITIES 








Institution 





Lang-grant Colleges and 
Universities 
University of Minnesota 
University of New 
Hampshire 
Purdue University 


Rutgers University 
University of Wyoming 


State Universities | 
Indiana University 


University of North 
Carolina 
University of Oregon 
University of Texas 
Other Colleges and 
Universities 
Bucknell University 


Harvard University 

Johns Hopkins Uni+er- 
sity 

Lafayette College 

Miami University 

University of Penn- 
sylvania 

Princeton University 

University of Rochester 

University of Southern 
California 

College of William and 
Mary 

Yale University 








Increase in Time Allotment Adopted 





“New requirement includes So.” 

“Increase from 2 periods weekly to 4 periods 
weekly for Fr., So., Jr., Sr.” 

“Increase from 2 periods weekly to 3 periods 
weekly for So., Jr., Sr., Grad.” 

“Increase from 0 periods weekly to 3 periods 
weekly for Fr., So., Jr., Sr.” 

“New requirement includes Fr. and So.; Jr. and 
Sr. are allowed credit for P.E. (elective).” 


“Increase from 0 periods weekly to 5 periods 
weekly for Fr., So., Jr., and Sr. and Grad. in 
Medical School only.” 

“New requirements include So., Jr., and Sr.; 100 
minutes of exercise required per week.” 

“New requirement includes Jr. and Sr.” 

“Requirement the same but more intensified,” 


“Increase from 3 periods weekly to 4 periods 
weekly for So., Jr., and Sr.” 

“Increase from 3 periods weekly for Fr. only to 
4 periods weekly for Fr., So., Jr., and Sr.” 

“Increase from 2 periods weekly for Fr. only to 
4 periods weekly for So., Jr., and Sr.” 

“New requirement includes 3 periods weekly for 
Fr. and 2 periods weekly for So., Jr., and Sr.” 

“Increase from 2 periods weekly to 3 periods 
weekly for Fr. and So.; 2 periods weekly for 
Jr. and’ St. 

“Increase from 2 periods weekly to 3 periods 
weekly for all undergraduates.” 

“Increase from 0 periods weekly to 3 periods 
weekly for all accelerated students, So., Jr., and 
Sr.; requirement for Fr. remains the same.” 

“New requirements include 3 periods weekly for 
Jr. and Sr.” 

“Increase from 2 periods weekly to 3 periods 
weekly for Fr., So.” 

“Increase from 2 periods weekly to 3 periods 
weekly for Jr. and Sr.; hygiene increased from 
0 periods weekly to 2 periods weekly.” 

“Increase from 3 periods weekly for Fr. in winter 
to 5 periods weekly year ’round for all under- 
graduates.” 














’ 
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TABLE IV 





‘ CHANGES IN CONTENT oF REQUIRED PuysicaL EpucaTIon FOR MEN PRroposgp 
OR ADOPTED IN LAND-GRANT COLLEGES AND UNIVERSITIES 








Institution 


Changes in Content 
Adopted 





Changes in Con- 
tent Proposed 





Land-grant Colleges and 
Universities 
University of Connecti- 
cut 
University of Illinois 


Kansas State College 


University of Kentucky 


University of Missouri 


North Carolina State 
College 

Pennsylvania State 
College 


University of Vermont 
State College of 
Washington 


University of Wyoming 


State Universities 
Indiana University 


State University of 
Iowa 


University of Michigan 


Ohio University 
University of Oregon 


“Great emphasis on _ physical 
fitness activities.” 

“Offer more vigorous activities 
and adding conditioning exer- 
cises to lighter activities; in- 
troduced a ‘keep fit’ club for 
students rating ‘low’ in the 
classification test; weight 
lifting and personal defense or 
hand-to-hand activity added.” 

“First Aid~to all students 1 
period weekly.” 

“All classes devote part of the 
time to vigorous body-build- 
ing program, primarily of cal- 
isthenics.” 

“Only changes are in the con- 
tent of our classes.” 


“Toughen the entire program.” 

“All activity classes receive 12 
to 15. minutes of strenuous 
calisthenics exercise before 
participation in other activi- 
ties.” 

“Expanded intramural-recrea- 
tion program; additional sec- 
tions of hygiene and First 
Aid.” 


“Three days developmental, 
two days recreational; reduce 
hygiene 1 period weekly to 0 
periods weekly.” 

“Addition of conditioning exer- 
cises, basic skills courses; 
corrective exercises.” 

“Courses in physical condition- 
ing; course in recreational 
leadership added.” 

“Changes in content only.” 

“Reduction in required activi- 
ties.” 





“Increase intra- 
murals.” 

“Increased em- 
phasis on con- 
ditioning and 
body - building 
activities; in- 
crease in intra- 
mural _athlet- 
ics.” 
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TABLE IV—Continued 








Institution 


Changes in Content 
Adopted 


Changes in Con- 
tent Proposed 





University of Texas 


University of Virginia 
University of Wash- 


ington 
Other Colleges and 
Universities 
Bucknell University 


Brooklyn College 
Brown University 
Dartmouth College 


Lehigh University 


Miami University 


“War conditioning course; all 
weak classes, softball, etc., 
eliminated; emphasis on 
strenuous sports.” 

“Included a special body-build- 
ing course (optional).” 

“More emphasis on military and 
civilian defense; hygiene.” 


“Three ‘lab’ periods weekly in- 
stead of 2 ‘lab’ and 1 theory 
for freshmen.” 

“Addition of courses in First 
Aid; changes to provide a 
larger variety of skills, more 
strength, and greater endur- 
ance in big-muscle activities.” 


“Intensifying program; chang- 
ing objectives to exercise and 
toughening from educational 
goal such as leisure time 
activities, etc.” 

“Entire program intensified; 
addition of drills and exer- 

ses.” 

“Intensified intramural depart- 
ment.” 


Northwestern University “Have changed the character 


Notre Dame University 


University of Pennsyl- 


vania 


Queens College 


Syracuse University 
Western Maryland 
College 


William and Mary 
College 


of our program; more stren- 
uous conditioning program.” 


“Larger volunteer program for 
graduate and _ professional 
students.” 

“Enlarged intramural program; 
greater emphasis on combat- 
ive sports; many First Aid 
classes.” 

“Intensified program.” 

“Health teaching for 1 period 
each week; intramural pro- 
gram has been expanded.” 

“Added body-building to all 
programs; also applied appa- 
ratus and distance running; 
hygiene added.” 


“Some changes 
have been 
made; hope to 
make other 
changes soon.” 


“Plan to expand 
the intramural 
program; also 
offer elective 
courses.” 
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The Effects of Hot and Cold Shower Baths 
Upon Adolescents Participating in Physical 
Education Classes 


By A. C. Rossins 


Pettisville High School 
Pettisville, Ohio 


cation. It is limited to one specific aspect of this field, the 
effects and influence of hot and cold shower baths on adolescents 
who participate in physical education classes. 

Stated briefly, the general purpose was to secure more extensive 
and reliable data for the purpose of being better informed on how to 
advise boys on the relative merits of either a hot or cold shower bath 
following physical activity. 

Attention has been centered on four major items: changes in 
temperature ; change in blood pressure; fluctuations in strength ; and 
changes in heart beat following hot and cold shower baths. 


METHODS OF COLLECTING DATA 

The investigation has relied chiefly upon a schedule constructed 
from suggestions made by physical education directors and others 
interested in the problem. The study form was constructed with all 
possible care, tested on a small group and then revised in the light 
of results. 

Composition of Present Sample—In selected cases it was de- 
cided to limit them arbitrarily to high school freshmen and sopho- 
more boys in physical education classes who were fifteen and sixteen 
years of age. It was believed that such a selection would yield a 
more homogeneous and equated group. In play, games, and sports, 
homogeneous groups are found participating in the same activities. 
It would be noted that influences such as food, general state of 
health, and other types of activity were not able to be controlled 
but all possible precautions were taken. The boys were checked in 
the four items immediately after each procedure, and were declared 
physically fit by the cooperating physician who examined them. 

The experiment began with a personnel of forty boys but com- 
plete results were obtained from only twenty-five boys. Fifteen boys 
composed the experimental group and ten the control group. After 


[ct area of this study lies in the general field of physical edu- 





This paper is an abstract of a Master of Physical Education thesis, 
Purdue University, 1941. 
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numerous trials, it was decided to perform the experiment on the 
five consecutive school nights until ten trials had been given each 
boy for both hot and cold shower baths. 


Procedures of Study Employed—To make the situation as 
nearly comparable to regular physical education classes as possible, 
all boys met at seven o’clock in the evening and spent the usual half 
hour play period of a class participating in the same kinds and 
amounts of exercise as are usually given in the regular classes. At 
the end of this period the boys were checked on the four major 
points of interest after which 10 minute showers were taken. Ten 
minutes was decided upon after a number of experimental trials to 
determine how long the average boy could and would spend bath- 
ing. The shower rooms were thermostatically controlled at a tem- 
perature of 70 degrees Fahrenheit. In a similar fashion it was 
learned that the highest expedient temperature for the group taking 
hot shows was 115 degrees and for the cold shower 65 degrees 
Fahrenheit. The control group, following the play period, sat on 
benches about the dressing room. The same tests were administered 
to this group as to the experimental group. 


As soon as a boy stepped from the shower, he was checked on 
all four items. In an effort to learn about the length of time over 
which effects spread, a re-check was made one-half hour later and 
again an hour later. The control group was likewise checked one- 
half hour after play and again one hour after play. During the 
periods following baths for experimental group and the play period 
for the control group the boys simply stood or lounged about the 
dressing rooms. 

Methods of Analyzing Data.—Statistical devices of analysis in- 
cluded here are the mean as a measure of central tendency, the 
standard deviation as a measure of variability, the coefficient of 
correlation, and the ¢ statistic, or student’s ¢, as it is generally 
known.? 

TEMPERATURE 


Body temperature is measured by thermometers placed in the 
mouth, the axillae, or rectum. Since such measurements usually 
exhibit slight variations it was decided to standardize by using only 
the rectal temperature, which authorities consider the most reliable. 

Following the play period, the rectal thermometers? were in- 
serted to a depth of at least two inches and were left in the rectum 
for a three-minute period. Temperature was again read as soon as 


1E. F. Linquist, Statistical Analysis in Education Research, pp. 51-55. 


2 Thermometers used for checking temperatures of the boys were supplied 
by the Empire State Thermometer Company, Inc., N. Y. The thermometers 
used for determining temperature at the shower head were secured from the 
W. M. Welch Scientific Company, Chicago, Illinois. 
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the boys stepped from the bath, one-half hour later and one hour 
later. All boys were checked while standing. 

Findings on Temperature Changes—1. All the #’s obtained for 
the differences found between the means for the possible effects of 
the body exceeded the 1 per cent limits of confidence (2.9777). 
Therefore, it may be stated with a fair degree of confidence that 
hot showers will result in a rise of temperature. 

A cold bath will be followed by a drop in body temperature. 

2. A similarly high degree of confidence can be placed in the 
t's (see Tables III and IV) obtained for both hot and cold showers 
of the control and experimental groups. This indicated that hot and 
cold showers affected the temperature appreciably. 

3. The correlation (see Table V) for temperature between hot 
showers and cold showers was fairly high (r= + .88). Also, the 
temperature rise was accompanied by a rise in heart rate with a hot 


shower (r == -|- .88). Other correlations for temperature showed 
only a slight degree of relationship. 
HEART BEAT 


The pulse rate of both the experimental and control group was 
checked while the boys were standing. The heart beat was counted 
at the wrist for a period of 30 seconds. A stop watch was used to 
clock the half-minute accurately. 

Findings on Heart Beat Changes.—1. In the heart beat item, ¢ 
values (Tables III and IV) found were considerably beyond the 
2.9777 value which is highly significant. Thus it is relatively cer- 
tain that the heart rate will rise with a hot shower and drop fol- 
lowing a cold shower. 

2. In comparing the experimental and control groups, t assures 
practical certainty that differences will be greater than zero between 
the means only after hot showers. 

3. There were slight relationships (Table V) between the change 
in heart beats after cold showers and systolic pressure after cold 
showers (.20). Thus there is a tendency after a cold shower for 
systolic blood pressure to increase as the heart beat decreases and 
after hot showers there is a slight tendency for heart beat to increase 
as systolic pressure increases. 

BLOOD PRESSURE 

Blood pressure is the pressure exerted by the blood against the 
walls of the vessels in which it is contained. Schneider® describes 
diastolic pressure as occurring when the “arteries are closed off from 
the heart,” and systolic as occurring when the “blood is streaming 
into the arteries.” 

A sphygomomanometer of the mercury type was employed in 
this experiment to ascertain the systolic and diastolic pressures. 


* Edward C. Schneider, Physiology of Muscular Activity, pp. 212, 220. 
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1. In the difference indicated for the various effects of hot and 
cold showers upon the systolic blood pressure, it was found that 
immediately after the shower, the t of .94 (40-30 per cent levels of 
confidence) is 80-90 chances in 100 that the true difference would 
be greater than zero. For the control and experimental groups the 
differences are not as high. The ¢t’s were .49 and 1.11 after hot 
and cold showers respectively. This indicates that there may be 
expected a slight rise in systolic pressure after both hot and cold 
showers. 

2. There is little significant difference (Tables III and IV) be- 
tween the means in comparing relative effects of hot and cold baths 
upon diastolic pressure. The greatest difference was found immedi- 
ately following the showers. For this difference there was a t of .60 
which indicated that the chances of receiving a true difference greater 
than zero lies between the 50 and 60 per cent limits of confidence. 

3. In comparing control and experimental groups, however, there 
were some slight significant differences (Table V). It is indicated 
nevertheless that not too much faith can be placed in the difference 
between the means of hot and cold showers respectively where dia- 
stolic pressure is concerned. 


STRENGTH 


It is realized that to secure an accurately complete index of 
strength, it would be necessary to include some such schedule as 
that suggested by McCloy.* Since such a procedure would com- 
pose a complete study in itself, it was decided to choose arbitrarily 
one type of measurement. Consultation with qualified observers 
resulting in selecting right hand® grip as measured by a dynometer. 

Findings on Strength Changes.—1. The difference in the means 
between the experimental and control groups after hot shower baths 
were found to be unquestionably significant, because all values of t 
greatly exceeded the one per cent level of confidence. The ?’s be- 
tween the experimental group and the control group after cold 
showers were quite low, reaching the 50-40 and 40-30 per cent level 
of confidence respectively. 

2. The reliability of differences between the effects of hot and 
cold showers upon grip strength showed that the differences ap- 
proached the significance of at least the 80 per cent level. The level 
of confidence still remained at the 10-20 per cent level. 

3. All possible relationships between grip strength and other 
variables were of such small consequence that there is felt to be 
little need to make any statements about such relationships. 


4C. H. McCloy, Tests and Measurements in Health and Physical Education, 
Pp. 110. McCloy’s complete score card included measurements of right grip, 
left grip, back lift, leg lift, pull-ups, push-ups. 

5 All boys in the two groups were right-handed. 
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CONCLUSIONS 


In general this study indicates that exposure to hot baths con- 
tributes to a slight increase in temperature, heart beat rate, and 
systolic blood pressure; a slight decrease in diastolic blood pressure 


and grip strength. 

Cold baths contribute to a temperature drop, heart beat decrease, 
slight decrease in diastolic blood pressure, and a slight increase in 
grip strength and systolic pressure. 


APPLICATIONS 


Although this study is concerned with only a comparatively few 
cases, there are certain fairly definite implications which may be 
drawn from it, and which may be applied to the general field of 
physical education. 

Though it is doubtful if many actual situations will ever arise 
where students will stay under a shower for ten minutes, (either 
as hot or cold as has been used in this experiment) it is necessary 
to deal with extremes for the extremes are always with us and help 
to make up what is known as the “average.” 

It would seem advisable for coaches and physical education 
teachers to advise boys to take “warm” rather than either hot or 
cold baths following physical activity. A warm shower for cleansing 
purpose might well. be followed by a moderately cold shower to de- 
crease heart beat and temperature so as to bring about normal con- 
ditions. 

Thus study indicates that it would not be advisable for any one 
to stay under as hot a shower as 115 degrees Fahrenheit or as cold 
a shower as 65 degrees Fahrenheit for as long as a 10-minute period, 
for there would be too great a change in the physiological function 
of the organs of the body. This would be especially true for boys 
who had taken part in strenyous exercise. 

Likewise, it is not amiss to suggest that this study has implica- 
tions for the conservation of health and strength. The trends out- 
lined indicate fairly well that a real problem in this phase of physical 
education does exist for those interested in further research. 
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TABLE II 


FLUCTUATIONS IN TEMPERATURE, Heart Beat, Boop PRESSURE, 
AND STRENGTH OF THE ContTroL Group AFTER PLay 
























































Fluctuations of Control Group 
Temper- | Heart Blood Pressure 
ature Beat Systolic | Diastolic Strength 
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Legend: “One-half hour after,” here means one-half hour after play period. 
“One hour later,” here means one hour after play period. 


TABLE III 
Tue ¢ Test For Hot anp Co_tp SHOWERS OF THE EXPERIMENTAL GROUP 

















t Results 
Variables 
After One-Half Hour Later One Hour Later 
Temperature _ ..................-. 8.11 5.55 4.25 
Heart beat. ........................ 9.29 6.15 6.47 
2 re — 94 - 65 -1.64 
Diastolic .60 - 15 - .14 
Grip Strength .................. 3.06 1.70 1.54 





TABLE IV 
THE ¢ Test FoR EXPERIMENTAL GRouP COMPARED WITH THE CONTROL GROUP 























| t Results 
Variables 
One-Half Hour After One Hour Later 
Temperature .............-sssssee ee 1.67 2.88 
Hot 4.56 6.73 
FR@RTt BORE: ninsccssssccscecciccecs Cold 2a iY 
i Hot 49 ; 
anaes Cold Lit 1.23 
Diastolic ron  * ¥ 
Strength Hot 3.21 3.34 
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COEFFICIENTS OF CORRELATION For EXPERIMENTAL GrRouP 
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Health and Education Through the School 
Lunch Period 


By Harotp H. PuNnKE 


Georgia State Womans College 
Valdosta, Georgia 


public schools, developing awareness of the scope and implica- 

tions of malnutrition among children, and extending bus trans- 
portation of rural pupils makes the school of growing importance 
as an eating place for children. Accordingly school lunch periods 
have increasing significance for child health, food habits, and re- 
lated aspects of education. This article studies lunch periods in 280 
medium-sized schools distributed over 18 states, and having a com- 
bined enrollment of 160,897 pupils of whom 58,831 eat lunch at 
school (see Table II). Consideration is given to lunch-period super- 
vision, length of period relative to proportion used for eating, cold 
versus hot lunches, and dietitian services and student help regarding 
lunches. 

LENGTH OF PERIOD RELATIVE TO SUPERVISION AND 

TO NON-FOOD ACTIVITIES 

Variation among schools in length of lunch period might be 
thought related to uses of the period for other things than eating, 
or to whether supervision is provided. A study of schools in this 
respect can be made from Table I. 

In general, as length of period increases percentage used for eat- 
ing decreases. Thus in no school reporting 35 minutes or less for 
lunch was as little as 40 per cent of the time used for eating, whereas 
38.2 per cent of the schools reporting over 65 minutes for lunch 
used only 21-40 per cent for eating. Although irregularities appear 
among schools using 41-80 per cent of the period for eating, the 
tendency for schools having long periods to use smaller proportions 
for eating is again shown by schools reporting over 80 per cent of 
the period thus used. 

If only part of the period is actually used for eating, what use do 
pupils eating at school make of the remainder of the period? Three 
schools not included in Table I reported club-meeting use of lunch 
periods, and one reported the showing of films during this time. 
The 148 schools listed in the table reported two general uses other 
than eating: unorganized and unsupervised play, and organized play. 
The table indicates for the different lengths of periods the percent- 


| patie scoot prominence of home economics departments in 
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TABLE I 


LENGTH oF ScHooL LuNcH PERIOD IN RELATION TO PERCENTAGE OF PERrop 
Usep For EATING, PRESENCE OF LUNCH-PERIOD SUPERVISION, AND 
Use oF Part oF Periop FOR OTHER ACTIVITIES 
























































Presence Part of 

Per Cent of Lunch Period || of Lunch-}} Period 

Used for Eating Period || Used for 
Super- |/Organized 

vision Play 

th of 
ome Period 2 Distrib. According ||» 2 

8 to Pct. of Period S lwellS | w 
Swi} Spent in Eating [|-5 vo} -£.9]/-5 wl Ey 
v1.5 nS! %-21| 0.5) a8 
S§ % |\s 5) S]i mm 
sh/ 91S] 8] 5 lloh esl csist 
eel | S16 ||46)an|| 2m) R060 
35 min. or less 44 0.0| 13.6] 11.4] 75.0]| 45 | 93.3]| 19 | 53 
36-50 min. 56 5.4| 35.7| 5.4) 53.5/| 61 | 83.6|| 36 | 111 
51-65 min. 97 || 17.5} 22.7) 6.2| 53.6)|117 | 89.7]] 71 | 292 
Over 65 min. 21 |} 38.2} 19.0} 19.0} 23.8]| 34 | 94.1]| 22 | 409 
Totals (Nos. of Schools) ||218 || 28 | 52 | 18 |120 ||257 |230 ||148 | 34 











ages of schools having organized play—increasing length of period 
is definitely associated with increasing prominence of organized play. 

Larger schools, within the category studied, tend to be asso- 
ciated with short lunch periods, dining rooms in which to eat, and 
pupils eating in shifts rather than all at one time. However, Table 
I, shows no close relationship between length of period and the 
presence of supervision. Apparently schools have no particular 
policy in this respect. It seems worth noting, however, that for 
every length of period designated, over four-fifths of the schools 
report supervision. 


COLD VERSUS HOT LUNCHES 


Table II presents data by states on the relative prominence 
among schools of cold and hot lunches. 


In 132, or 53.2 per cent, of 248 schools reporting on cold lunches, 
over 72 per cent of those who eat at school eat cold lunches. In 
only 12.1 per cent of the 248 schools do as few as 25 per cent eat 
cold lunches. Of the 14 states represented by 10 or more schools, 
Florida is the only one in which over half‘ of the schools report 
that as few as 25 per cent of those eating at school eat cold Junches. 
The state ranking second in this respect is Virginia, with roughly 
one-fifth (21.1 per cent) of the schools thus reporting. By contrast, 
in 3 of these 14 states (Colorado, Kansas, Montana) more than 
four-fifths of the schools reporting state that over 75 per cent of 
those eating at school eat cold lunches. 








TABLE II 
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The data regarding hot lunches are by number of schools re- 
porting, rather than by percentages. In most of the schools report- 
ing either complete or partial hot lunches, a dietician had charge 
of menus, and student help was used in both kitchen and dining 
room. Since practically all schools studied included pupils of sec- 
ondary level, the extensive use of student help seems understandable. 
Experience of this kind can obviously have both economic and edu- 
cational value. 

SUPERVISING PERSONNEL 

Some idea of the nature and scope of lunch-period supervision 
can be gained from a study of the supervising personnel. Data on 
this point are presented by states in Table III. 


TABLE III 


PRESENCE OF LUNCH-PERIOD SUPERVISION By STATES, NUMBER OF PERSONS 
SUPERVISING AT ONE TIME AND WHO DorEs THE SUPERVISING 
























































7 Presence of Number Supervising | 
Supervision at One Time Who Supervises 
_ . Pet. Distrib, by No. of mp | ge 
State = be = Persons Supervising & ra On 
gy| £2 |2u zy| ga | 4 
OE} a2 | as ne] ££ | sf 
3% 7 3 oe Over 35 Be Fe 
so] 25 | sf One Two Three | Three S| 28 So 
yA an 12a Am a a 
AMA. ...... | 13 38.5 5 40.0 20.0 20.0 20.0 5 40.0 60.0 
Ariz. ....| 6 50.0 3 66.7 33.3 0.0 0.0 Z 0.0 | 100.0 
o_o | 10 80.0 7 14.3 57.1 14.3 14.3 7 0.0 | 100.0 
Colo; ...... 16 | 100.0 | 11 63.6 18.2 9.1 9.1 | 13 0.0 92.3* 
7c) 13 | 100.0 | 12 25.0 25.0 16.7 33.3 | 12 8.3 41.7* 
| er 19 89.5 | 12 50.0 41.7 8.3 0.0 | 13 15.4 84.6 
mans, ....... 14 85.7 | 11 54.5 45.5 0.0 0.0 | 10 0.0 | 100.0 
i 11 72.7 5 20.0 40.0 0.0 40.0 8 50.0 50.0 
Me. ........ 13 92.6 | 11 36.4 54.5 9.1 0.0 | 10 20.0 70.0* 
Mont. | 12 | 91.7 | 10 | 60.0 | 30.0 | 0.0| 100! 9] 11.1 | 8&&9 
Nev. 2 | 50:0 No Date 2! 50.0! 50.0 
N. Y. ....| 36 | 100.0 | 34 32.3 26.5 20.6 20.6 | 22 13.6 86.4 
Ohio ...... | 26 | 100.0 | 17 35.3 41.2 5.9 17.6 | 13 23.1 69.2* 
Ore, a5 14 85.7 | 10 10.0 40.0 20.0 30.0 | 10 30.0 70.0 
S. Car. ..| 7 | 100.0 7 57.1 14.3 28.6 0.0 6 0.0 50.0 
S. Dak. 9 88.9 5 | 100.0 0.0 0.0 0.0 8 0.0 | 100.0 
fi: 30 93.3 | 24 33.3 41.7 12.5 125°} 25 0.0 | 100.0 
oe 18 | 100.0 9 44.5 33.3 0.0 2 St aN 8.3 75.0* 
Total 
(No. of 
Schools) |269 | 242 |193 77 66 22 28 |187 | 23 150 









































_ *In some schools matrons supervised, hence the total of percentages indicated 
is less than 100.0. 


Considerable variation appears among states regarding percent- 
age of schools reporting supervision. However, if one notes only 
the 14 states represented by 10 or more schools, Alabama with 38.5 
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per cent is the only state in which less than 70 per cent of the 
schools report supervision. Of all 269 schools supplying data on 
supervision, 90.0 per cent report supervision. 

One might expect the number of persons supervising at one 
time to vary with the size of school, although much here would 
depend on the nature and scope of the responsibilities constituting 
supervision. A detailed study on this point was not made. 

The status in the school of persons who do the supervising might 
also be important relative to the particular responsibilities that con- 
stitute supervision. In only 23 of the 187 schools here reporting 
did home economics teachers supervise, whereas in 150 schools other 
teachers supervised. A possible reason for the seemingly low pro- 
portion of schools reporting supervision by home economics teachers 
is that some schools reporting had no separate home economics de- 
partment. 

The question could be raised as to whether supervision should 
logically be the responsibility of some teachers rather than of others. 
Much here depends on the aim of supervision, as well perhaps as 
on home and family connections of faculty members converging on 
the mid-day intermission. If supervision consists merely of policing 
the eating places and preventing major infringement on order and 
decency, perhaps one teacher can supervise as well as another, or 
matrons may do as well as teachers. However, if the lunch period 
is considered a period affording educational possibility, in regard 
to such items as table manners, suggestions regarding calories and 
diets, or selections along a cafeteria counter, then consideration of 
the supervising personnel is important. Supervision of this kind 
would perhaps weigh heavily on health and home economics depart- 
ments as the ones most competent to supervise. 


SUMMARY AND CONCLUSIONS 


Among reasons for thinking that school lunch periods will be- 
come more important than at present, are growth of home economics 
departments, attention to malnutrition of children, consolidation of 
rural schools, and general elaborateness of school programs. 

With lunch periods of greater significance in school programs, 
more attention might be directed to the educational possibilities of 
such periods. If one accepts the educational theory that things are 
learned most efficiently in connection with sittations to which they 
apply, then lunch periods should offer promise for teaching habits 
of cleanliness and sanitation relative to food and eating; for teaching 
principles of caloric needs, balanced diets, relationship of malnu- 
trition to health and relationship of health to learning; as well as 
for teaching table etiquette and consideration for the allergies and 
food whims of others. 

If schools have long periods for lunch, for example where sev- 
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eral children eat at some distance from school, those who eat at 
school may not need the entire period for eating. The question then 
arises concerning supervision of non-eating activities carried on dur- 
ing lunch periods. If vigorous play immediately after eating is not 
ruled out on health grounds, perhaps it will contribute more to gen- 
eral personality development if organized and supervised, than if 
haphazard and sporadic. In the present study some schools report 
club-meeting activity during lunch periods, and one reported the 
showing of films. Where lunch periods are long, more frequent 
use of part of the time in such ways might contribute significantly 
to the educational program. Where equipment permits, it is con- 
ceivable that organ recitals or other musical or similar contributions 
might also occupy part of the lunch period. In brief it seems that 
American education is approaching a time when school lunch periods 
will be thought of as periods of considerable educational possibility, 
rather than merely as academic interruptions when children swallow 
a little cold, dry food, and teachers temporarily escape pupil worries. 


From the standpoint of developing resourcefulness and a sense 
of responsibility among pupils, however, objection might be raised 
to the school too extensively planning and supervising the time and 
activities of pupils. To develop such characteristics pupils need 
opportunity and experience in the field—here as elsewhere they learn 
by doing. Hence it is important that pupils have opportunity for 
making decisions, planning distribution of time and energy, etc. 
The fact remains, however, that supervision may be useful in de- 
veloping the suggested capacities. 























Additions To the Files of the Committee For 

Research of the National Association of 

Directors of Physical Education for College 
Women 1939-1941 


By Rutu Bass, Ph.D. 
The University of Texas 


of the Committee for Research and Study, the National Asso- 

ciation of Directors of Physical Education for College Women. 
The Chairman, at the direction of the Association, has canvassed the 
members of the Association for studies completed or well under 
way by staff members or graduate women students. This can- 
vassing has been continued for the years 1939 through 1941. 

The Chairman is responsible for the topic grouping of studies 
listed. Ambiguity in title made it difficult, in some instances, to 
feel certain of the most desirable topic heading for studies. It seemed 
desirable, however, to attempt a listing under topic headings rather 
than a listing of studies alphabetically by school or by individual. 
Relative to the references for the studies as listed, it would seem in 
most instances where references are not reported that the studies or 
research are thesis contributions. 


ACCIDENTS AND SAFETY 
Garber, Elizabeth, George Washington Univ. “Study of Traffic Accidents to 
Children Sixteen Years of Age and Under.” Washington, D. C., Septem- 
ber 21, ’35 to ’37. Ref.: Thesis on file at University. 


ADMINISTRATION 

Dickey, Martha Brooks, University of Texas. “A Comparative Study of Motor 
Ability and Rate of Learning Swimming Skills.” Ref.: Master’s thesis, 1939. 

Manchester, G. B., Georgia State College for Women. “Student Activity 
Fees.” (Cursory investigation, 1938). Ref.: Work is completed; not pub- 
lished. 

Munro, E. F., Indiana University. “Exchange Instruction in Physical Educa- 
tion for Women in Higher Institutions.” Ref.: Study is completed. 


ANTHROPOMETRY 


Dennis, Marjorie H., Wellesley College. “Breathing Capacity in Relation to 
Posture, Motor Ability, and Medical Restriction at Wellesley College.” 
Ref.: Study is completed. 

Fox, Margaret and E. Graybeal, State Teachers College, Duluth, Minn. “The 
Relationship Between Achievement in Basketball and Breadth of Hip and 
Shoulder.” Ref.: Unfinished. 

Ludlum, F. Elizabeth, Wellesley College. “The Prediction of Body Weight 
for College Women.” Ref.: Study is completed. 


Te following listing of studies is presented by the Chairman 
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Miller, Marjorie, Pomona College. “A Measure of Physical Fitness.” Ref.: 
Master’s thesis, 1938, Claremont College. 


AQUATICS 


Greenwood, Frances A., University of Alabama. Swimming: A Bibliography 
from the Earliest Written Records through June, 1938. (New York: The 
H. W. Wilson Company, 1941). 

Gunson, Prudence, Temple University. “Swimming for College Women.” Ref. : 
Not published. 

McNeely, Frances Ehrlich, University of Texas. “A Comparative Study of 
Motor Ability and Rate of Learning Swimming Skills.” Ref.: Master’s 
thesis, 1939. 

Osborne, Lola Lee, U.C.L.A. “Measurement of Power Applied in Swimming 
Strokes.” Ref.: Study under way. 


ATHLETICS 


Denison University. “Correlation of Tests of Athletic Achievement, Motor 
Ability, Strength Index, and Physical Fitness as They Relate to the 
Physical Education Service Program.” Ref.: In progress. 

Ewing, Merle, West Virginia University. “The Status of Intramural Athletics 
for Girls in the Senior High Schools of West Virginia.” Ref.: Completed 
June, 1940. 

Fraser, Ray, Purdue University, “A Survey of Foul Incidents in Women’s 
Basketball.” Ref.: In progress; to be completed June, 1942. 

Glassow, Ruth, University of Wisconsin. “Compilation of Standards for 
Ability in the Crawl Stroke and Its Elements.” Ref.: Under the super- 
vision of Miss Glassow. 

Glassow, Ruth, University of Wisconsin. “Relation of the Strength of Shoulder 
Abductors and Radial Flexors of the Wrist to Tennis Ability.” Ref.: Under 
the supervision of Miss Glassow. 

Glassow, Ruth, University of Wisconsin. “Relation of the Strength Flexors 
of Shoulder, Elbow, and Wrist to Ability in Bowling.” Ref.: Under the 
supervision of Miss Glassow. 

Glassow, Ruth, University of Wisconsin. “Studies in the Construction of 
Tests for Golf Skills.” Ref.: Under the supervision of Miss Glassow. 
Glassow, Ruth, University of Wisconsin. “Studies on the Reliability of Strength 
Measurement of the Flexors and Lateral Flexors of the Trunk.” Ref.: 

Under the supervision of Miss Glassow. 

Glassow, Ruth, University of Wisconsin. “The Reliability of a Test for the 
Tennis Serve Combining Speed and Accuracy.” Ref.: Under the super- 
vision of Miss Glassow. 

Glassow, Ruth, University of Wisconsin. “The Validity of the Johnson Test 
and the Iowa Revision of the Brace Test in Predicting Achievements in 
Athletic Skills.” Ref.: Under the supervision of Miss Glassow. 

Horner, Irene, . “Skill Tests for Placement of College 
Freshmen in Groups of Like Ability.” Ref.: In progress. 

Loured, Kathleen H., Wooster College. “Study of Participation of Women 
as Playing Members of Men’s Intercollegiate Teams.” Ref.: Completed; 
reported at National Meeting in California. 

McCall, Margaret, and Edyth Saylor, Alabama College. “Study of Soccer 
Made for Your Association is the Only Thing in the Department this 
Year.” Ref.: Study is completed. 

McKinney, —————-, West Virginia University. “A Survey of Intramural 
Athletics for Women in the State Teachers Colleges of West Virginia.” 
Ref.: In progress. 

Messersmith, Lloyd, Jane Laurence, and Karl Randles, DePauw University. 
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“A Study of the Distances Traversed by College Men and Women jn 
Playing the Game of Basketball.” Ref.: Res. Quarr., 11:3 (Oct. 1940) 
30 


Phillips, Marjorie, Lawrence College. “The Standardization of an Objective 
Badminton Knowledge Test for College Women.” Ref.: In progress, 
1940-41. 

Riegel, Zella E., Texas Tech College. “Wicket Ball.” Game was presented 
by Miss McCall in Tulsa. Ref.: Completed—to be published in the 
Soccer Handbook. 

Schriver, Alice C., Washington University. “Track and Field Survey.” Ref.: 
Jl. Health & Phys. Ed., 11:2 (Feb. 1940) 87. Conducted in 1937-38, 


ATTITUDES 


Brockway, Charlotte, U.C.L.A. “The Appreciation of Physical Education 
of College Women as Measured by an Attitude Scale.” Ref.: Study under 
way. 

Gilliland, Ellen, U.C.L.A. “Measurement of Appreciation of Physical Edu- 
cation in Senior and Junior High School Girls.” Ref.: Study under way. 

Hazelton, Helen, and Junerose Piper, Purdue University. “A Study of the 
Social Values of a Team Game and of Two Individual Sports as Judged 
by the Attitudes of Freshman College Women.” Ref.: Res. Quart, 
11:2 (May 1940) 54. 

Post, Julia, Winthrop College. “Survey Made of Student Attitudes Relating 
to Physical Education and Reaction to Reduction of Requirements. Also 


Study Made in Connection with Curriculum Revision for Professional 
Course.” Ref.: Study is completed. 


CAMPING 


Barr, Helen, Denison University. “A Survey of Outing Organizations and 
Activities in the Colleges and Universities of the United States.” Ref.: 
Completed 1939-40. 

Bell, Jean, Indiana University. “Camp Counselors’ Training Course Outline.” 
Ref.: Study is completed. 


CHARACTERISTICS OF PHYSICAL EDUCATION TEACHERS 


Graybeal, Elizabeth, State Teachers College, Duluth, Minn. “Qualities Desir- 
able in the Teacher of Physical Education According to the Judgment of 
200 Superintendents in Minnesota.” Ref.: An unpublished questionnaire 
study. 

Young, Kathryn, University of Michigan. “Some Personal Characteristics of 
Girls Selected as Leaders from Graduates of the University High School.” 
May, 1937. 

COSTUMES 


Stookey, Margaret M., Lindenwood College. “Collection of Descriptions, 
Authentic Mexican Costumes of the Tarascan Indians in Patzcusaro and 
Uruapan, Michcacan.” Ref.: Collection. 


CURRICULUM 


Case, Marjorie, Purdue University. “A Survey of the Minor Curriculum in 
Physical Education.” Ref.: Completed Apr., 1941. 

Cochran, Nellie, Chicago Teachers College. Also D. Oberteuffer, and Lau- 
rentine, Collins. “Cooperative Curriculum Planning in Physical Educa- 
tion.” Ref.: Completed during 1941. A professional study contributing 
to the National Commission on Cooperative Curriculum Planning. 

Beise, Dorothy, University of Michigan. “A Comparative Analysis of the 
as an Evaluation Procedure.” Ref.: Res. Quart., 11:4 (Dec. 1940) 120. 
Physical Education Background, Interests, and Desires of College Students 
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Denison Physical Education Workshop, Denison University. “An Evaluation 
of the Physical Education Curriculum.” Ref.: In progress. 

Etheridge, Frances, Southern Illinois State Teachers College. “Construction 
of a Major and Minor Curriculum in Physical Education for Women at 
the Southern Illinois State Teachers College Based on Job Analysis.” 
Ref.: M. A. Thesis, Ohio State University, Dec., 1938. 

Harvey, Mrs. Virginia, Kent State University. “The Study of the Minor 
Curriculum in Physical Education for the State of Ohio.” Ref.: In prog- 
ress for the Ohio College Association; reported by Hrs. Harvey. 

Huelster, Laura, University of Illinois. “A Ten-Year Study of Grades Made 
in Required and Elective Subjects Taken by Women Professional Physical 
Education Students.” Ref.: Preliminary results completed March 1, 1941. 

Kremers, Ruth, University of Michigan. “Participation in Voluntary Activ- 
ities.” Ref.: , 

Murphy, Nine, Arizona State Teachers College, Tempe. “Survey of Training 
School Programs of Teachers Colleges Affiliated with the American As- 
sociation of Teachers Colleges.” “Study of Relationship of Participating 
and Unparticipating Girls in Phoenix Univ. High School.” Ref.: Study 
is completed. 

Segerman, Celia, Central State Teachers College, Michigan. “Curriculum 
Building.” 

Segerman, Celia, Central State Teachers College; Michigan. “Program for 
Handicapped Student.” 

Sharp, Dora, Western Illinois Teachers College, Macomb. “Study of Ac- 
tivities which College Freshman Women Took While in High School.” 
Ref.: Within two or three years. 

Staff Study, Indiana University. “Activity Interests of Indiana University 
Freshman and Sophomore Women at the End of One Season of Physical 
Education Class Activity.” Ref.: In progress; summary of statistics 
available March, 1941. 

Summers, Victoria F., Wellesley College. “The Historical Development of 
the Undergraduate Program in Health and Physical Education at Welles- 
ley College.” Ref.: Study is completed. 

Walton, Dora E., Wellesley College. “Physical Education in Progressive 
Secondary Schools: A Study of the Program of Physical Education for 
Girls as it is Found in Twenty-eight Progressive Secondary Schools.” 
Ref.: Study is completed. 

Wayman, Agnes R., Barnard College. “A Study Evaluating the College 
Program of Physical Education by Means of a Senior Questionnaire.” 


Ref.: Spring, 1939. 





DANCE 


Dodson, Thelma, N. E. Mo. State Teachers College, Kirksville. “Midwestern 
Suite” (dance suite). Ref.: Completed in May, 1939. 

Dyke, Jennie, Wellesley College. “Dance Notation: A Comparative Analysis 
and Evaluation of Various Systems.” Ref.: Study is completed. 

Jack, Florence, Jackson Junior College, Mich. “A Survey of Dance Sym- 
posia.” (Available at New York University Library—Graduate Studies.) 
Ref.: Study was completed August, 1937. 

Lucas, Marjorie, San Jose State College, Cal. “Dance for Men.” Ref.: 
Work is unfinished, M.A., U.S.C. 

Marting, Alice, Ohio University. “A Glossary of the Dance.” Ref.: Com- 
pleted December, 1940. 

Noll, Dorothy, University of Texas. “The Responsibility of Achievement 
Tests in Modern Dancing.” Master’s thesis, 1941. 























392 RESEARCH QUARTERLY 


Ryan, Grace, Central State Teachers College, Mich. Dances of Our Pioneers. 
Ref.: Published by A. S. Barnes and Co., 1939. 

Schwartz, Edith, Wellesley College. ‘“An Evaluation of the Modern Dance 
with Respect to Certain Physical Objectives of Physical Education.” Ref,: 
Study is completed. 

Stookey, Margaret M., Lindenwood College. ‘Ancient Trembling Dances of 
Treborjevo, (Croatian) in Jugoslavia.” Ref.: Work started by Nevenko 
Perko.) 

Stookey, Margaret M., Lindenwood College. “Detailed Account of the Schools 
of the Dance that Have Disappeared in Austria Since Hitler’s Regime.” 
Ref.: Not in connection with any school. 

White, Eugenia, University of Texas. “Correlation of Folk Dances with Social 
Studies.” Master’s thesis, 1940. 


EXTRACURRICULAR 


Bailey, Martha Jeanne, Purdue University. “Some Trends in Coeducational 
Recreation for Adolescents with Recommendations.” Ref.: Completed 
January, 1941. 

Barr, Helen, Denison University. “A Survey of Outing Organizations and 
Activities in the Colleges and Universities of the United States.” Ref.: 
Completed 1939-40. 

Ewing, Merle, West Virginia University. “The Status of Intramural Ath- 
letics for Girls in the Senior High Schools of West Virginia.”  Ref.: 
Completed July 1, 1940. 

Glassow, Ruth B., University of Wisconsin. “A Study of the Value of 
Motion Pictures as An Aid in Teaching Bowling.” Ref.: Under super- 
vision of Ruth Glassow. 

Kremers, Ruth, University of Michigan. “Participation in Voluntary <Activ- 
ities.” 

LaTourrette, Charlotte, Ohio University. “A Survey of Available Movies in 
Physical Education Owned by Universities of Ohio.” Ref.: Completed 
April, 1940. 

McKinney, Helena, West Virginia University. “A Survey of Intramural 
Athletics for Women in the State Teachers College of West Virginia.” 
Ref.: In progress. 

Mear, E., Monticello Junior College, Godfrey, Illinois. ‘Questionnaire Study 
on Time Spent on Extracurricular Activities, Including Sports.” Ref.: 
In progress. 

FEET 


Bass, Ruth I., University of Texas. “Skeletal Proportions in Strong and 
Weak Feet.” Ref.: Reported at Research Section, National Convention, 
April, 1939. 

GUIDANCE (New Title) 


Staff, Physical Education Department, Temple University. “Guidance in 
Physical and Health Education.” Ref.: Study now under way. 


HEALTH 


Clark, Edith M., Los Angeles City College. “A Syllabus of Authentic Refer- 
ences Answering Questions Most Frequently Asked by Students in Health 
Education Classes.” 

Duncan, Gertrude I., Temple University. “Hygiene with Benefit and Pleasure.” 
Article on new “Lab” course in hygiene. Ref.: Incomplete. 


Mear, E., Monticello Junior College, Godfrey, Illinois. “Questionnaire on 
Smoking, Filled Out by All Students at Time of Registration to Follow 
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up at End of Year to Determine How Many Have Taken up the Prac- 
tice at College, and Why.” Ref.: In progress. 

Russell, Marion, Purdue University. “A Study of the 24-Hour Schedule of 
Freshman Women at Purdue University, to Determine the Percentage of 
Time Spent in Class, Studying, Having Bull-Sessions, and Sleeping.” 
Ref.: In progress. 

Segerman, Celia, Central State Teachers College, Mich. “Mental Hygiene 
in Connection with Health Program.” 

Segerman, Celia, Central State Teachers College, Mich. “Program for the 
Handicapped Student.” 

Segerman, Celia, Central State Teachers College, Mich. “Revising the Health 
Program.” 

Swawite, Augusta, Wilson Jr. College, Chicago. “Comparison of Health 
Findings Covering a Period of Five Years.” Ref.: To be completed. 
Swawite, Augusta, Wilson Jr. College, Chicago. ‘“How Much Does the Col- 
lege Woman Follow Up on Recommendations Made at the Time of Physi- 

cal Examination?” Ref.: To be completed. 

Swawite, Augusta, Wilson Jr. College, Chicago. “The Relation of Colds to 
Vacations and Week-Ends.” Ref.: To be completed. 


HISTORY 
Barbour, Elizabeth, Fort Hays, Kansas, State College. “Trends of Profes- 
sional Training in Physical Education.” Done by decades starting with 
1890, ending 1938. Ref.: Study is completed. 
Nedjati, Siret M., Wellesley College. “A Brief Survey of the Origins and 
Development of Education and Physical Education and Recreation for 
Women.” Ref.: Study is completed. 


INTRAMURALS 


Bowling, Maurine, University of Oklahoma. “Standardization for Women’s 
Intramurals in State Universities.” Ref.: Thesis, University of Michigan. 


LEADERS 


McMillan, Margaret Mary, University of Texas. “The Work of Officers of 
Student Organizations for Women at the University of Texas.” Master’s 
thesis, 1941. 

MOTOR SKILLS 


Keaster, Effie Lou, University of Texas. ‘Application of the Beta Hypothesis 
of Learning to Acquisition of Motor Skills.” Master’s thesis, 1939. 

Moser, Helen A., University of California, Berkeley. “A Preliminary Selec- 
tion of Tests to Measure Essential Skills in Basketball for Women.” Ref.: 
M. A., August, 1932. 

Tisdale, Hope, University of North Carolina. “Study of the Physical Attain- 
ments, Handicaps, and Potentialities of Southern Youth.” Doctoral dis- 
sertation. Ref.: Work in progress at University of North Carolina. 

Zullig, Viola, Temple University. “Motor Ability Tests—Mimeographed by 
T. U.” Completed, May, 1939. Work of Senior Class. 


NUTRITION 
Stein, Jennette, Ohio State University. “The Effect of Physical Exercise on 
Metabolism.” Ref.: In progress. 
Swawite, Augusta, Wilson Junior College, Chicago. “What College Freshmen 
Eat for Breakfast.” Ref.: To be completed. 
PERSONALITY TRAITS 
Howe, Eugene C., and Elma A. Robinson, Wellesley College. “A Test of 
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General Character and Personality Values of Teachers in Physical Edu- 
cation.” 


PHYSIOLOGY 


Amaral, Evelyn, San Jose State College, California. “Schneider Test Re- 
action.” Ref.: Study is completed—M. A., Stanford, 1939. 

Ashton, Dorothy, Swarthmore College. “A Study of Various Drugs on 
Dysmenorrhea.” Ref. Study is under way. 

Kelley, Elizabeth, Pomona College. “The Integrated Exercise Excess of 
Pulse Pressure and Heart Rate over Resting Condition Correlated with 
Other Evidence of Physical Fitness.” Ref.: Thesis, 1939, Stanford Uni- 
versity; abstract, Res. Quart., 12:1 (Mar. 1941) 65. 

Livingston, Catherine, Pomona College. “Observations of Physiological 
Changes in Junior High School Girls During Recovery from Exercise.” 
Master’s thesis, 1938. Ref.: Claremont College. 

Sanborn, Ruby, Pomona College. “A Comparison of Physiological Demands 
Made by Certain Physical Education Activities.” Ref.: Master’s thesis, 
1938, Claremont College. 

Thomas, Jesselene, University of Minnesota. “Rate of Removal of Lactic 
Acid After Exercise Under Recovery Conditions Involving an Increase 
in Metabolic Rate and in Circulation Rate.” Ref.: M. S. thesis. 


POSTURE 


Ferguson, Ruth S., Wellesley College. “The Use of the Posture Photograph 
and Individual Conference to Promote Posture Improvement Among 
Adolescent Girls.” Ref.: Study is completed. 

Glassow, Ruth B., University of Wisconsin. “A Study of the Reliability of 
Measures for Elements of Posture in Children.” Ref.: Under the super- 
vision of Miss Glassow. 

Howe, Eugene C., and Charlotte G. MacEwan, Wellesley College. “A Sub- 
jective Rating Criterion of Standing Posture.” Ref.: 

Hussey, Don, Western State Teachers College, Michigan. “Postural Devia- 
tions Among 1,000 Women at Western State Teachers College; Compila- 
tion of Types of Defects.” 

Lilienstern, Sara Louise, University of Texas. “The Correlation Between 
Measurements of Posture and Personality.” Ref.: Master’s thesis, 1939. 

Mear, R., Monticello Junior College, Godfrey, Illinois. “Posture Pictures 
Taken of Those Students Recommended After the Orthopedic Exam and 
Those Reported for Habitually Poor Postural Habits; to Be Followed Up 
with More Pictures after Voluntary Body Mechanics Course.” Ref.: In 
progress. 


Morgan, Marjory A., Wellesley College. “A Study of the Posture of Second- 
Grade Children: A Confidential Report of Schoolroom Conditions in the 


Three Schools Participating in the ‘Norwood Project’.” Ref.: Study is 
completed. 


PSYCHOLOGY 
Bromley, Zoe, U.C.L.A. “Relationship of Concentrated Teaching Periods 
Versus Long-Time Periods.” Ref.: Study under way. 


Collins, Patricia, Temple University. “A Study of Aptitude for Women in 
P. E. by Use of Strong Interest Tests.” Ref.: Completed 1939. 
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Correlations Between Success in Student 
Teaching and Success on the Job 


By T. E. BLesu 


Assistant Professor of Physical Education 
San Jose State College, California 


physical education is extremely important, and difficulty arises 

because of the lack of standards whereby one can determine, 
at least to some extent, whether an individual meets the necessary 
requirements to a teaching career in physical education. 

Student teaching is a vital factor in an individual’s training for 
teaching in physical education. At San Jose State the students pre- 
paring for the special secondary credential in physical education are 
sent to various secondary schools for twelve weeks of teaching. This 
is done on a full-time basis, and they become the same as a regular 
teacher in that school for the training period. At the end of the 
teaching period they are rated by the Director of Physical Educa- 
tion, the Principal of the school, and the supervisor of the college. 
The factors upon which the rating is based are as follows: 

Teaching skill, including organization of the class, presentation 
of material, skill in leadership, and reaction of the group to the 
leader. 

Personal, including personal appearance, body carriage, ability to 
express self clearly and concisely, initiative, and self-control, tact, 
and kindliness to students. 

Cooperation with teachers, principal, and participation in com- 
munity activities. 

These factors are rated on a seven-point scale ranging from very 
superior to very poor. The problem that this study is concerned 
with is to try to find whether or not the ratings as turned in on 
student teaching are in any way indicative of that particular stu- 
dent’s success on the job. What factors rated rather high in stu- 
dent teaching seem to be the factors that are instrumental in that 
individual’s success ? 


METHOD OF ACQUIRING DATA 


__ Forty principals of schools where recent graduates from the phys- 
ical education department at San Jose State College, who were rated 
high in student teaching, have been teaching were sent a question- 
naire listing these factors, which were listed in a recent article in 


: | ‘HE problems of selecting students for training in the field of 
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the Journal of Health and Physical Education’ as being important 
in the selection of students for admission into teacher training for 
physical education : 

Personality, intelligence and special aptitudes, academic achieve- 
ment, interest in teaching as a profession, competency in oral and 
written English, skills in physical education activities, and coopera- 
tion with individuals and groups. 

These factors are quite comparable to those rated in student 
teaching at San Jose State, so were used in the questionnaire. The 
principals were asked to name or list these in the order in which 
they contributed to the success of the individual teaching physical 
education in their school. 

Results on thirty-one questionnaires were obtained, and although 
this is not sufficient data upon which to base conclusions, it gives 
some indication of the important factors in those particular cases, 
It also helps to determine whether or not factors rated high in 
student teaching are instrumental in the teaching success of the 
individual. 

Each factor is listed, showing the number of times it was men- 
tioned as the most important, the second, third, fourth, etc. 


















































1 2 3 4 5 6 7 8 

Personality 11 2 4 
Skills in P. E. Activities 4 1 4 6 2 4 1 
Cooperation with individuals 

and groups 3 8 7 1 2 1 
Interest in teaching as a 

profession 1 6 4 4 2 4 1 
Intelligence 1 2 4 6 6 1 1 
Academic achievement 1 2 1 4 7 4 
Competency in oral and 

written English 4 3 9 3 
Willingness to do a good job 1 1 
Loyalty 1 
Professional loyalty 1 
Initiative 1 
Adaptability 1 
Ability as a Sea Scout 1 

CONCLUSIONS 


Personality is obviously one of the most important factors. It 
was listed first in the majority of cases, and second, third, and fourth 
in most of the others. It is interesting to note that this particular 


factor of personality was rated high in cases of successful student 
teaching. 


1 Hazel J. Cubberly, “The Selection and Guidance of Prospective Teachers 
of Physical Education” (A Symposium) Jr. H.P.E., December, 1941, p. 549. 
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Skills in physical education activities is another factor of extreme 
importance in student teaching ratings, and it will be noted that 
the principals have named that as second in importance to person- 
ality. 

Cooperation with individuals and groups as well as interest in 
teaching as a profession, academic achievement, and intelligence are 
deemed important by the principals. These factors have also been 
rated high in cases where the student teacher has been successful. 

Individual principals have mentioned other items that have been 
instrumental in the success of the individual in that particular school, 
but on the whole, the factors of personality, skills in physical educa- 
tion activities, cooperation with individuals and groups, interest in 
teaching as a profession, intelligence, and academic achievement 
seem the most important, with emphasis upon personality. 

As a personal conclusion to this study I should say that there is 
a definite need for standards, based upon the above factors, in the 
selection of students for training in physical education. Each factor 
must be studied carefully, and if there can be various ways of de- 
termining the presence of that factor in the individual, and of plan- 
ning our teaching program so that the important qualities are 
developed, then the teaching program in physical education shall 
become more scientific. 
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TRAINING AND Erricrency. E. Jokl, 
E. H. Cluver, C. Goedvolk, and T. 
W. DeJohgh. (Johannesburg: Alex 
White and Co. (P.T.V.) Ltd, 
1941) 188 pages. 

The timeliness of this book can be 
best illustrated by quoting two para- 
graphs from its introduction: 

“The economic crisis of our time 
calls for more production and for a 
better system of coordination and dis- 
tribution. No ‘New Deal,’ no ‘New 
Order,’ no ‘National Revolution’ and 
no other magic mechanism for pros- 
perity have a chance to succeed unless 
they are capable of putting into prac- 
tice a plan of integrated maximal 
production. 

“A plan of ‘integrated maximal 
production’ depends on scientific in- 
formation: the basic requirements of 
the population must be assessed. The 
agricultural and industrial production 
potential must be analyzed. Sources 
of energy must be surveyed, and last, 
but not least, the most elementary 
factor in the production of wealth 
must be mobilized; the human labour 
force.” 

In brief, the text of this book deals 
with the effects of training upon the 
anthropometrical measurements of 
height, weight, and numerous girth 
and linear dimensions of the body. 
The effects of exercise upon posture 
and respiration and cardiovascular re- 
sponses are likewise described and 
analyzed. Of particular interest to 
physical educators are the chapters 
dealing with the effects of training 
upon posture and upon the perform- 
ance of athletic events. 

This book is a report of the most 
extensive experimental study pub- 
lished to date on the effects of phys- 
ical training upon human subjects. 


It is not a book for casual reading, 
but is a highly technical presentation 
of the results of a very comprehensive 
research project. 


It contains a wealth 
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of data and should be of special in- 
terest to readers of THE RESEARCH 
QUARTERLY aS an inspiration to con- 
ducting investigations in a field of 
research which is of paramount im- 
portance at this time. 

The treatment of the data indicates 
a well-planned approach, but unfortu- 
nately the statistical analysis is marred 
by an error which belies the true sig- 
nificance of many of the findings and 
in the opinion of this reviewer con- 
stitutes a serious shortcoming of the 
study. This error is in the selection 
of formulas for testing the significance 
between the means of two sets of data. 
The formula used by the authors are 
those which assume zero correlations 
between the measures being compared. 
The data used by the authors were 
successive measurements upon the 
same weed of individuals and were 
quite definitely related to each other. 
The formulas used have the effect of 
minimizing the significance of the ob- 
tained differences and in many cases 
where the authors conclude that dif- 
ferences are not significant it is pos- 
sible by using the formulas for related 
measures to show that the differences 
are statistically significant. 

The authors make excellent use of 
graphic methods of presenting their 
data and it is in this approach that 
the effects of training can be best 
studied. Graphs, scattergrams, and 
photographs are used extensively to 
study changes in the subjects and to 
contrast the various subgroups. 

The chief value of this book for 
the average physical educator lies in 
the comments, observations, and sug- 
gestions which the authors make rela- 
tive to the effects of training upon 
the physical status of the human body. 


ARTHUR J. WENDLER 


Assistant Professor of 
Physical Education 


State University of Towa 
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